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The  alluvial  aquifers,  particularly  the  aquifer  associated  with  East  Toll  Gate  Creek,  are 
vulnerable  to  contamination. 

Ground  water  contamination  has  been  found  at  Buckley  ANGB.  Cadmium  levels  exceeded  the 
primary  drinking  water  standards  at  the  landfill  and  oil  pit  zone.  TDS,  T0X,  TOC,  and 
phenolics  were  also  elevated  at  this  site.  At  Site  FT- 3 ,  the  soil  is  contaminated,  as 
evidenced  by  a  strong  fuel  odor  and  elevated  T0X  and  TOC./,,  ^  .  -1 ,  j  .  0,  i 


PREFACE 


As  part  of  the  U.S.  Air  Force  Installation  Restoration  Program  (IRP), 
investigations  were  undertaken  at  five  sites  on  Buckley  Air  National  Guard  Base, 
Colorado,  to  determine  whether  hazardous  material  contamination  is  present.  This 
report,  prepared  by  Dames  <5c  Moore  under  Contract  No.  F33615-83-D-4002,  Order 
No.  0024,  presents  the  results  of  the  Phase  II,  Stage  1  IRP  investigations.  The 
period  of  field  work  reported  on  herein  was  October  1984  to  December  1984.  The 
project  was  directed  by  Dr.  Kenneth  J.  Stimpfl.  Dr.  Richard  Harlan  provided 
technical  management.  Mr.  Lawrence  Cope,  Staff  Hydrogeologist,  supervised  the 
borehole  drilling  and  monitor  well  installation  with  field  assistance  from  Mr.  Stephen 
Werner,  Ground  Water  Technician.  Dr.  M.  Carol  McCartney,  Project  Hydrogeologist, 
and  Ms.  Carol  J.  Scholl,  Staff  Geologist,  assisted  in  data  interpretation  and  report 
preparation.  Lt.  Maria  LaMagna,  Technical  Services  Division,  USAF  Occupational  and 
Environmental  Health  Laboratory  (OEHL),  was  the  Technical  Manager. 
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SUMMARY 


Buckley  Air  National  Guard  Base  (ANGB)  is  located  in  Arapahoe  County, 
Colorado,  in  the  city  of  Aurora.  The  base  is  on  the  western  edge  of  the  Great 
Plains  physiographic  province,  which  slopes  gently  eastward  from  the  Rocky  Mountain 
Front  Range.  Buckley  ANGB  has  been  in  operation  since  1942  and  its  current 
mission  is  to  train  Air  National  Guard  personnel. 

The  Phase  II  field  investigation  of  the  Installation  Restoration  Program  (IRP) 
consisted  of  investigations  at  the  following  sites: 

o  Site  1  -  Landfill  zone  including  oil  pit; 

o  Sites  FT-1,  FT-2,  and  FT-3  -  Fire  training  areas;  and 

o  Site  5  -  Storm  drainage  system  near  Bldg.  801. 

The  field  investigation  consisted  of  the  following  activities: 

o  Drilling,  soil  and  water  sampling,  geologically  logging  and  installing  four 

monitor  wells  at  Site  1;  and 

o  Drilling,  soil  sampling,  and  geologically  logging  nine  borings  at  the  rest  of 
the  sites. 

The  erround  water  samples  were  analyzed  for  pH,  temperature,  specific 
conductance,  cadmium,  chromium,  lead,  nickel,  silver,  phenolics,  total  dissolved  solids 
(TDS),  total  organic  carbon  (TOC),  total  organic  halogens  (TOX),  and  14  pesticides 
(aldrin,  p,p'-DDT,  o,p-DDT,  DOD,  DDE,  dieldrin,  endrin,  heptachlor,  heptachlor  epoxide, 
lindane,  methoxychlor,  2,4-D,  2,4,5-TP  (Silvex),  and  2,4,5-T.  The  soil  samples  were 
analyzed  for  percent  moisture,  phenolics,  TOC,  and  TOX  at  all  sites  and  for  lead  at 
FT-1,  FT-2,  FT-3,  and  Site  5;  at  Site  1  they  were  also  analyzed  for  the  14 
pesticides. 

Three  major  bedrock  aquifers  underlie  Buckley  ANGB,  which  is  within  the 
Denver  Basin;  they  are,  in  ascending  order,  the  Laramie-Fox  Hills  aquifer,  the 
Arapahoe  aquifer,  and  the  Denver  aquifer.  Unconsolidated  alluvial  aquifers  occur  in 
present  and  ancestral  stream  valleys  and  terraces  as  saturated  sand  and  gravel.  The 
uppermost  two  bedrock  aquifers  and  the  alluvial  aquifers  are  of  concern  at  Buckley 
ANGB.  Contaminated  water  in  the  surface  Denver  aquifer  could  flow  downward  to 
the  Arapahoe  aquifer,  and  the  alluvial  aquifers  are  local  sources  of  water  supply. 
The  Denver  Formation  is  600  to  1000  feet  of  complexly  interbedded  sandstones, 
siltstones,  claystones,  and  shale.  The  water-bearing  layers  are  about  175  feet  thick 
near  Buckley  ANGB.  The  Arapahoe  Formation  is  400  to  700  feet  of  conglomerate, 
sandstone,  siltstone,  and  shale;  near*  p>ickley,  the  water-beari.ig  layers  arc  about 


150  feet  thick.  The  alluvial  aquifers,  which  are  generally  coarse  grained,  are 

vulnerable  to  contamination  because  pollutant  attenuation  is  expected  to  be  minimal, 
and  downgradient  movement  would  be  rapid. 

Contamination  of  the  ground  water  has  been  found  at  Buckley  ANGB.  Cadmium 
levels  exceeded  primary  drinking  water  standards  at  the  landfill  zone  and  oil  pit. 
This  is  an  area  where  it  is  likely  the  bedrock  aquifer  discharges  to  the  alluvial 

aquifer  associated  with  East  Toll  Gate  Creek,  and  water  quality  in  the  alluvial 

aquifer  may  be  affected.  The  soil  at  Buckley  is  contaminated  at  Site  FT-3,  as 

evidenced  by  a  strong  fuel  odor  and  elevated  TOX  and  TOC.  This  site  is  also  in  an 
area  where  contaminated  ground  water  would  probably  discharge  to  the  East  Toll 
Gate  Creek  aquifer.  Downgradient  users  of  this  aquifer  are  within  1  mile  of  the 
base  boundaries. 

Ground  water  sampling  and  analysis  at  Sites  FT-1,  FT-2,  and  FT-3  are 
recommended  to  assess  whether  these  sites  had  an  impact  on  water  quality. 

The  following  summarizes  our  recommendations  and  rationale  for  further 
investigations: 

Site _ Recommended  Action _ Rationale _ 

CATEGORY  2  -  SITES  REQUIRING  FURTHER  INVESTIGATIONS 

1  Install  four  new  monitor 

wells,  one  upgradient  and 
three  downgradient,  along  East 
Toll  Gate  Creek  drainage. 

Sample  these  wells  and 
existing  monitor  wells  for 
TDS,  pH,  specific  conductance, 
temperature,  purgeable  halo- 
carbons  (USEPA  Method  601), 
purgeable  aromatics  (USEPA 
Method  602),  lead  (Method 
of  Standard  Additions,  EPA- 
600/4-79-020,  Revised  March 
1983,  Metals,  Atomic  Absorp¬ 
tion  Methods,  18.5), 
phenolics,  and  cadmium. 

Conduct  resistivity  survey  of  To  define  the  extent  of  the  con- 
the  area  along  East  Toll  Gate  taminant  plume  downgradient  of 

Creek  downgradient  of  the  the  landfill  and  oil  pit. 

landfill  (off  ba^e)  and  thn 
area  between  the  oil  pit  and 
the  creek. 


To  verify  the  presence  of  con¬ 
taminants  determined  during  the 
Phase  II,  Stage  1  investigation, 
and  to  determine  the  cause  of 
the  TOX  concentrations. 
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Site 


Recommended  Action 


Rationale 


FT-3  Install  two  downgradient  and 

one  upgradient  well  and  sample 
for  purgeable  aromatics  (USEPA 
Method  602),  purgeable  halo- 
carbons  (USEPA  Method  601), 
TDS,  phenolics,  pH,  tempera¬ 
ture,  specific  conductance, 
and  lead  (Method  of  Standard 
Additions,  EPA-600/4-79-020, 
Revised  March  1983,  Metals, 
Atomic  Absorption  Methods, 
118.5). 


To  determine  whether  the  ground 
water,  as  well  as  the  soil,  is 
contaminated  at  this  site. 


FT-1,  FT-2, 
and  5 


Base  Wells 


Install  one  downgradient  well 
at  each  of  these  sites  and 

To  determine  whether  ground 
water  contamination  has  resulted 

analyze  for  the  parameters 
listed  for  FT-3. 

from  these  sites. 

• 

Resample  and  analyze  the  four 

To  determine  the  cause  of  the 

r.v; 

r.v: 

base  wells  for  purgeable  halo- 

TOX  concentrations  in  these 

■v. 

>v 

carbons  (USEPA  Method  601), 
purgeable  aromatics  (USEPA 

Method  602),  and  chlorides. 

wells. 

Si: 

9  , 

CATEGORY  3  -  SITES  REQUIRING 

REMEDIAL  ACTIONS 

■/I 

Develop  a  remedial  action  plan 

To  halt  this  ongoing  source  of 

V '  jl 

and  initiate  closure  pro¬ 

soil  and  ground  water  contami¬ 

**  %"■  jl 

ceedings. 

nation. 

•  j 

Oil  Pit 
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L  INTRODUCTION 

A.  BACKGROUND 

The  Department  of  Defense  (DOD)  initiated  the  Installation  Restoration  Program 
(IRP)  to  investigate  and  mitigate  any  environmental  contamination  that  may  be 
present  at  DOD  facilities  as  a  result  of  handling  or  disposing  of  hazardous  materials. 
The  IRP  was  issued  as  Defense  Environmental  Quality  Program  Policy  Memorandum 
(DEQPPM)  81-5  in  1981.  The  U.S.  Air  Force  (USAF)  implemented  DEQPPM  81-5  in 
1982  as  a  four-phased  program: 

Phase  I  Program  Identification/Records  Search 

Phase  II  Program  Confirmation  and  Quantification 

-  Several  stages  as  necessary 
Phase  III  Technology  Base  Development 

Phase  IV  Corrective  Action 

For  Buckley  Air  National  Guard  Base  (ANGB),  Aurora,  Colorado,  Phase  I  was 
completed  by  Simons,  Li  <5c  Associates,  Inc.  (1982).  Dames  5c  Moore  has  been 
retained  by  the  USAF  under  Contract  F33615-83-D-4002,  Order  0024,  to  conduct  the 
Phase  II,  Stage  1  field  evaluation.  The  location  of  Buckley  ANGB  is  provided  on  the 
Location  Map  (Plate  1). 

This  report  presents  the  results  of  Dames  &  Moore's  Phase  II,  Stage  1  field  and 
laboratory  investigations  in  the  vicinity  of  hazardous  waste  disposal  and  handling 
areas  at  Buckley  ANGB.  Chemical  analyses  were  performed  by  UBTL,  Inc.,  of  Salt 
Lake  City,  Utah,  as  a  subcontractor  to  Dames  5c  Moore. 

B.  PURPOSE  AND  SCOPE 

The  purposes  of  the  field  evaluation  portion  of  Phase  II,  Stage  1  of  the  IRP 
were  to: 

1.  Determine  whether  environmental  contamination  has  resulted  from  material 
handling  or  waste  disposal  practices  at  Buckley  ANGB; 

2.  Provide  estimates  of  the  magnitude  and  extent  of  contamination,  if 
contamination  was  found;  and 

3.  Identify  and  recommend  any  additional  investigations  and  their  attendant 
costs  necessary  to  identify  the  magnitude,  extent,  and  direction  of 
movement  of  discovered  contaminants. 
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LOCATION  MAP 
BUCKLEY  ANGB 


SOURCE:  SIMM,  LI  AIIO  ASSOCIATES,  INC.,  1982 
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The  scope  of  work  as  outlined  for  Phase  II,  Stage  1  of  the  IRP  consisted  of 
the  following  activities: 


1.  Drilling,  soil  sampling,  and  geologically  logging  nine  borings  to  a  depth  of 
11  feet  at  four  locations; 


s 


2.  Drilling,  soil  sampling,  geologically  logging,  and  installing  four  monitor 

wells  to  depths  ranging  from  33  to  68  feet  at  one  location; 

3.  Analyzing  selected  soil  samples  from  each  boring  for  total  organic  carbon 

(TOC),  total  organic  halogens  (TOX),  and  phenolics,  and  from  some  borings 
for  pesticides  and  lead; 

4.  Analyzing  selected  ground  water  samples  for  TOC,  TOX,  phenolics,  total 

dissolved  solids  (TDS),  trace  metals,  pesticides,  pH,  temperature,  and 

specific  conductance;  and 

5.  Preparing  this  report,  which  presents  our  findings  and  recommendations. 
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Field  work  began  in  October  1984  and  continued  through  December  1984.  Base 
wells  were  sampled  on  20  March  84  during  the  Presurvey  Site  Tour  by  Dr.  Kenneth 
J.  Stimpfl,  Project  Leader,  and  the  results  were  presented  in  the  Presurvey  Report 
(Dames  &  Moore,  1984). 


C.  HISTORY  OF  BUCKLEY  ANGB  AND  WASTE  DISPOSAL  OPERATIONS 

Buckley  ANGB,  comprising  3540  acres,  is  located  in  the  city  of  Aurora, 
Arapahoe  County,  Colorado.  The  base  was  activated  in  1942  with  an  initial  mission 
to  train  bombardiers  and  armorers  for  the  U.S.  Army  Air  Corps  for  the  war  effort. 
Subsequently,  the  base  has  operated  under  Army,  Navy,  and  Air  National  Guard 
command.  Currently,  the  primary  mission  of  the  base  is  to  train  Colorado  Air 
National  Guard  personnel  to  combat  readiness.  Buckley  is  the  only  military  flying 
base  in  the  area  and  supports  60  base  assigned  aircraft  and  up  to  10,000  transient 
military  aircraft  per  year. 

Hazardous  wastes  and  materials  have  been  used  and  generated  at  Buckley  ANGB 

since  1942  in  aircraft  and  ground  vehicle  maintenance,  fuel  storage  and  dispensing, 

operation  of  utility  systems,  general  base  maintenance  activities,  and  fire  training. 
Maintenance  operations  generate  waste  solvents,  contaminated  fuels  and  hydraulic 
fluids,  degreasers,  dye  penetrants,  and  other  associated  materials.  Before  1981, 
these  fluids  were  stored  in  an  underground  fuel  tank  near  Building  815  and  were 
burned  in  fire  training  exercises  or  at  the  base  dump.  Used  oil  was  dumped  into  the 

oil  pit  near  the  Civil  Engineering  Shops.  Currently,  these  wastes  are  disposed  of 
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through  the  Defense  Property  Disposal  Office  (DPDO)  in  Fort  Carson.  Fuels  used 
and  stored  at  Buckley  ANGB  include  JP-4  jet  fuel,  No.  2  diesel  fuel,  AVGAS  130, 
and  MOGAS.  No  spills  greater  than  100  gallons  have  been  reported,  but  use  of  an 
old  aquasystem  fuel  storage  tank  near  Building  800  was  discontinued  due  to  leakage 
problems.  From  the  1940s  through  the  1960s,  fuel  tank  sludges  and  filters  were 
deposited  at  the  base  dump.  Today,  contaminated  fuels  are  used  in  fire  training  and 
hazardous  wastes  are  turned  in  to  Defense  Property  Disposal  Office  through  base 
supply  channels.  General  base  maintenance  activities  have  included  pest  control, 
including  DDT  use  from  1942  until  the  late  1950s,  and  road  oiling  for  dust  control. 
Empty  pesticide  containers  were  disposed  of  in  the  base  dump. 

D.  DESCRIPTION  OF  SITES 
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Simons,  Li  5c  Associates  (1982)  identified  eight  sites  with  low  to  moderate 
potential  for  environmental  contamination  at  Buckley  ANGB.  These  sites  were: 

o  Fire  Training  Area  No.  2; 

o  Oil  pit; 

o  Base  dump; 

o  Fire  Training  Area  No.  3; 

o  Fire  Training  Area  No.  1; 

o  Storm  drainage  system; 

o  Sludge  drying  beds;  and 

o  Army  aircraft  burial  site. 

Of  these  eight  sites,  the  following  five  sites  were  considered  to  have  the  greatest 
potential  for  environmental  impacts  and  were  investigated  during  Phase  II,  Stage  1: 

o  Landfill  zone  including  oil  pit  (Site  1); 

o  Fire  protection  training  areas  (Sites  FT-1,  FT-2,  and  FT— 3);  and 

o  Storm  drainage  system  near  Building  801  (Site  5). 

The  sites  investigated  during  Phase  II,  Stage  l  are  shown  on  Plate  2,  and  each  site 
is  described  below. 
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1.  Site  1  -  Landfill  Zone  Including  Oil  Pit 


The  base  landfill  is  located  near  the  west  installation  boundary  and  extends 
eastward  along  the  floodplain  of  East  Toll  Gate  Creek  for  approximately  3000  feet 
(Plate  2).  The  landfill  was  in  operation  from  1942  to  1982  and  received  municipal 
refuse  from  Buckley  ANGB  from  1942  until  1968  and  from  Lowry  Air  Force  Base 
during  the  early  1960s.  Building  materials,  paint  cans,  pesticide  containers,  fuel 
tank  sludges,  and  construction  rubble  are  known  to  have  been  disposed  of  in  the 
landfill.  During  the  period  of  Navy  occupation  (1947  to  1959),  and  perhaps  for 
several  years  thereafter,  the  landfill  was  burned  periodically.  It  is  assumed  that 
waste  oil  and  other  flammable  materials  may  have  been  used  to  aid  burning.  Trench 
and  fill  methods  were  also  utilized  at  this  site. 
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The  landfill  lies  within  the  floodplain  of  East  Toll  Gate  Creek  and,  on  at  least 
one  occasion  in  1965,  has  been  under  water.  The  floodplain  soils,  although  relatively 
impermeable,  are  subject  to  erosion  and  degradation.  The  water  table  is  reported  to 
be  variable  but  is  generally  about  5  feet  below  the  creek  bed  (Simons,  Li  ic 
Associates,  1982). 

The  City  of  Aurora  has  requested  that  a  right-of-way  easement  for  a  sewer 
line  be  granted.  The  line  will  parallel  East  Toll  Gate  Creek  just  south  of  the 
landfill. 

The  oil  pit,  in  use  between  1950  and  1982,  is  located  adjacent  to  the  base 
landfill  southeast  of  Building  711.  Approximately  10  feet  square,  the  pit  is  enclosed 
by  concrete  walls,  and  it  is  not  known  if  the  bottom  is  lined.  The  pit  was  burned 
on  occasion  during  the  1950s.  Materials  disposed  of  in  the  pit  other  than  oil  are 
unknown. 

Because  of  the  types  of  materials  disposed  of  and  the  location  of  the  base 
landfill  and  oil  pit  within  the  floodplain  of  East  Toll  Gate  Creek,  a  potential  for 
migration  of  contaminants  exists  at  this  site. 

2.  Sites  FT-1,  FT-2,  and  FT-3  -  Fire  Protection  Training  Areas 

Three  sites  have  been  used  for  fire  protection  training  activities  at  Buckley 
ANGB  since  the  1940s.  Site  FT-2,  located  near  the  control  tower  area,  was  in  use 
between  1950  and  1972  and  received  the  highest  Hazard  Assessment  Rating 
Methodology  (HARM)  score  (63)  among  the  fire  training  areas.  At  this  site, 
hazardous  materials  including  AVGAS  and  JP-4  and  possibly  waste  solvents  were 
burned.  The  site  is  unlined  and  undiked,  as  are  the  other  two  fire  training  areas. 
FT-2  is  within  2000  feet  of  base  well  No.  5,  a  potable  water  supply  well. 


FT-3,  located  west  of  Building  801,  has  been  in  operation  since  1972.  As 
described  in  the  Phase  I  report,  fire  training  exercise  procedures  involve  adding 
water  to  the  area  to  reduce  infiltration,  and  then  approximately  150  gallons  of 
water-contaminated  JP-4  fuel  is  ignited.  Fires  are  extinguished  with  water  and 
6  percent  aqueous  film-forming  foam  (AFFF).  Twenty-four  exercises  are  conducted 
annually,  during  which  time  400  gallons  of  AFFF  are  used.  During  the  exercise,  fire 
department  personnel  estimate  that  approximately  50  to  70  percent  of  the  fuel  is 
burned.  Similar  procedures  were  used  at  FT-2,  except  that  a  protein-based  foam 
was  employed.  Exercises  occurred  approximately  six  times  a  month. 

During  the  late  1940s  and  early  1950s,  Site  FT-1,  located  southwest  of  the 
abandoned  reservoir,  was  used  as  an  AVGAS  burning  site.  The  frequency  of  the 
exercises  is  unknown. 

Because  all  three  fire  training  areas  are  unlined  and  undiked  and  residual 
flammable  materials  were  permitted  to  remain  on  site,  these  areas  have  a  potential 
for  contaminant  accumulation  and  migration. 

3.  Site  5  -  Storm  Drainage  System  Near  Building  801 

At  Buckley  ANGB,  stormwater  is  collected  in  a  system  of  pipes,  culverts,  and 
open  ditches.  East  of  the  north-south  runway,  drainage  is  discharged  to  Sand  Creek. 
West  of  this  runway,  drainage  flows  to  East  Toll  Gate  Creek.  Spills  are  generally 
washed  to  the  nearest  stormwater  collector. 

The  practice  of  washing  and  painting  aircraft  on  the  apron  south  of  Building 
801  occurred  between  1942  and  1982.  The  apron  was  washed  with  water,  which 
either  infiltrated  at  this  location  or  flowed  off  to  the  south,  entered  a  drainage 
ditch,  and  flowed  off  the  base.  Fuels,  cleaning  compounds,  ethylene  glycol,  paints, 
and  strippers  are  materials  known  to  have  been  washed  off  the  apron  in  this 
locality.  These  materials  may  migrate  through  sediments  leaching  into  the  local 
surface  waters  and  possibly  infiltrate  into  and  contaminate  the  ground  water  system. 

E.  IDENTIFICATION  OF  POLLUTANTS  SAMPLED 


Based  on  the  wastes  present  in  the  above  sites,  potential  contaminants  include 
organic  carbons,  organic  halogens,  phenolics,  pesticides,  and  the  heavy  metals  nickel, 
lead,  cadmium,  chromium,  and  silver.  For  this  effort,  the  analysis  scheme  is 
provided  in  Table  1.  Ground  water  samples  were  measured  in  the  field  for 
temperature,  pH,  and  specific  conductance.  Laboratory  analyses  were  provided  by 
UBTL,  Inc.,  Salt  Lake  City,  Utah,  as  a  subcontractor  to  Dames  6c  Moore. 
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TABLE  1 

CHEMICAL  ANALYSIS  SCHEME 


BUCKLEY  ANGB 

,  COLORADO, 

PHASE 

II.  STAGE  1 

TRACE 

METALS 

SITE 

TOC, 

TOX 

PHENOLICS 

TDS 

PESTICIDES 

Site  1 

4W 

4W 

4W 

4Wa 

4Wb 

12S 

12S 

12Sa 

Site  FTA-2 

4S 

4S 

— 

— 

4SC 

Site  FT A- 3 

4S 

4S 

— 

— 

4SC 

Site  FTA-1 

4S 

4S 

— 

— 

4SC 

Site  3 

6S 

6S 

— 

— 

6SC 

Note:  W  =  water  samples,  S  =  soil  samples. 

aAldrin,  DDT  isomers,  dieldrin,  endrin,  heptachlor , 
heptachlor  epoxide,  methoxychlor ,  2,4-D,  2,4,5-T, 
and  Silvex. 

^Nickel,  lead,  cadmium,  chromium,  and  silver. 
cLead  only,  nitric  acid  extract  of  soil. 
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F.  IDENTIFICATION  OF  THE  FIELD  TEAM 

The  field  investigations  required  for  Phase  II,  Stage  1,  were  accomplished  under 
the  direction  of  Dr.  Kenneth  J.  Stimpfl.  Mr.  Larry  Cope,  Staff  Hydrogeologist, 
supervised  the  borehole  drilling  and  monitor  well  installation  with  field  assistance 
from  Mr.  Steve  Werner,  Ground  Water  Technician.  Additional  assistance  in  data 
compilation  and  analysis  and  report  preparation  was  provided  by  Dr.  M.  Carol 
McCartney,  Project  Hydrogeologist,  and  Ms.  Carol  J.  Scholl,  Staff  Geologist.  Drilling 
services  were  provided  by  Custom  Auger  Drilling  Services,  Inc.,  Denver,  Colorado,  as 
a  subcontractor  to  Dames  &  Moore.  Appendix  I  contains  biographies  of  key 
personnel. 
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II.  ENVIRONMENTAL  SETTING 
A.  PHYSICAL  GEOGRAPHY 

Buckley  ANGB  occupies  3540  acres  in  the  city  of  Aurora,  Colorado.  Land 
usage  adjacent  to  the  base  is  industrial  and  agricultural  to  the  north,  commercial 
and  residential  to  the  west,  residential  and  agricultural  to  the  south,  and  agricultural 
to  the  east. 

The  base  is  located  along  the  western  edge  of  the  Great  Plains  physiographic 
province  (Plate  3),  which  slopes  eastward  from  the  Rocky  Mountain  Front  Range. 
This  portion  of  the  Great  Plains  province  is  characterized  by  rolling  hills  and 
relatively  steep  drainageways.  The  ground  slope  at  Buckley  ANGB  is  1  percent  to 
the  northwest  from  an  elevation  of  5700  feet  above  mean  sea  level  (msl)  at  the 
southeast  corner  to  5480  feet  msl  at  the  northwest  corner  (Plate  4). 

The  main  runway  at  Buckley  ANGB  approximately  coincides  with  the  drainage 
divide  between  Toll  Gate  Creek  Basin  and  Sand  Creek  Basin  (Plate  4).  Drainage 
from  the  base  is  ultimately  to  the  South  Platte  River,  to  the  northeast,  via  these 
creeks.  The  intermittent  East  Toll  Gate  Creek  crosses  the  southwest  corner  of  the 
site.  The  main  channel  of  Sand  Creek,  which  sustains  a  small  base  flow  throughout 
most  of  the  year,  lies  just  northeast  of  the  base.  Surface  drainage  at  the  base  is 
accomplished  by  overland  flow  to  drainage  channels  leading  to  either  of  these 
creeks.  Generalized  surface  flow  is  to  the  northeast  on  the  east  side  of  the 
drainage  divide  and  to  the  west  on  the  west  side  of  the  drainage  divide. 

The  normal  annual  precipitation  in  the  area  is  15.5  inches.  The  climate  is 
semiarid,  and  yearly  net  precipitation  is  approximately  -30  inches.  The  potential  for 
contaminant  migration  in  the  area  is  reduced  by  this  low  net  precipitation.  Average 
monthly  temperatures  range  from  29.9°F  in  January  to  73°F  in  July  (Simons,  Li  <5c 
Associates,  1982). 
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B.  REGIONAL  GEOLOGY  AND  HYDROGEOLOGY 

Buckley  ANGB  is  located  within  the  Denver  Basin  (Plate  5),  which  is  comprised 
primarily  of  interbedded  shales,  claystones,  siltstones,  and  sandstones  ranging  from 
Late  Cretaceous  to  Early  Tertiary  in  age.  Also  present  are  interspersed  zones  of 
conglomerates,  limestone,  lignite,  coal,  tuff,  and  lava.  The  Pierre  Shale  is 

considered  to  be  the  base  of  the  bedrock-aquifer  system  in  the  Denver  Basin  due  to 
its  low  permeability  and  great  thickness  (up  to  8000  feet).  In  ascending  order,  the 
formations  overlying  the  Pierre  Shale  include  the  Late  Cretaceous  Fox  Hills 

Sandstone,  approximately  200  feet  of  shale,  shaley  sandstone  and  sandstone;  and  the 
Laramie,  600  to  650  feet  of  sand,  clay,  and  shale  with  many  coal  seams.  Next  in 
the  sequence  are  the  Late  Cretaceous  age  Arapahoe  Formation,  the  Denver 
Formation,  and  the  Tertiary  age  Dawson  Arkose.  These  formations  include  1000  to 
1200  feet  of  sand,  clay,  shale,  and  sandstone  with  some  coal  seams.  Surficial 

deposits  in  the  basin  are  Quaternary  age  loess  and  alluvium  of  varying  thickness. 

The  Denver  Basin  is  seismically  active,  and  the  area  near  Buckley  ANGB  has 
been  the  center  of  earthquakes  ranging  from  II  to  VII  on  the  Modified  Mercalli 

Intensity  Scale  since  1962. 

The  four  major  bedrock  aquifers  that  occur  in  the  Denver  Basin  are,  in 

ascending  order,  the  Laramie-Fox  Hills  aquifer,  the  Arapahoe  aquifer,  the  Denver 

aquifer,  and  the  Dawson  aquifer.  Alluvial  aquifers  are  common  along  drainageways. 
The  Dawson  aquifer  occurs  only  in  the  south-central  section  of  the  basin. 

The  aquifers  in  the  Denver  Basin  below  the  Dawson  are  recharged  by  leaking 

from  the  overlying  aquifers  or  by  precipitation  and  streams  in  the  areas  of  outcrop 

along  the  aquifer  margins.  In  general,  water  table  conditions  exist  in  these  aquifers 
in  their  outcrop  areas,  and  artesian  conditions  exist  elsewhere.  Ground  water 
quality  is  generally  good  in  these  aquifers  in  the  area  but  they  all  have  areas  of 
higher  iron,  sulfate,  or  hardness.  Flow  in  the  Denver  aquifer  is  generally  from  the 
central  area  out  to  the  margins;  in  the  lower  Arapahoe  and  Laramie-Fox  Hills 
aquifers,  flow  is  generally  from  the  south  to  the  north  in  the  northern  two-thirds  of 
the  basin.  In  all  three  aquifers,  flow  lines  are  complicated  by  the  trough  along  the 
South  Platte  River  in  the  northwest  corner  of  the  basin.  This  natural  trough  filled 
with  Quaternary  alluvial  deposits  has  been  increased  by  ground  water  pumping  from 
the  bedrock  and  alluvial  aquifers  in  this  area.  Alluvial  aquifers  occur  as  saturated 
sand  and  gravel  and  ancestral  stream  valleys  and  terraces.  These  aquifers,  as  well 
as  the  three  bedrock  aquifers,  provide  water  for  urban,  suburban,  and  rural  uses. 
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C.  GENERAL  BASE  HYDROGEOLOGY 

The  surface  geology  at  Buckley  ANGB  is  comprised  of  Quaternary  alluvial 
sands,  clays,  silts,  and  gravels  along  stream  beds  and  terraces  above  stream  beds; 
loess  and  eolian  sands  forming  extensive  sand  hills  throughout  much  of  the  center  of 
the  base;  and  outcrops  of  Late  Cretaceous  to  Early  Tertiary  age  Denver  Formation. 

In  descending  order,  the  principal  aquifers  underlying  the  base  are  the  Denver 
Formation  and  the  Arapahoe  Formation.  The  Denver  Formation  is  a  600-  to 

1000-foot  thick  series  of  irregularly  bedded,  permeable  sandstones  and  siltstones 
complexly  interbedded  with  relatively  impermeable  claystone  and  shale.  The  total 
thickness  of  water-bearing  layers  in  the  Denver  Formation  is  about  175  feet  in  the 
Buckley  ANGB  area. 

The  Late  Cretaceous  age  Arapahoe  Formation  is  a  400-  to  700-foot  thick 
sequence  of  interbedded  conglomerate,  sandstone,  siltstone,  and  shale. 

Hydrologically,  the  upper  50  to  100  feet  of  the  underlying  Late  Cretaceous  age 
Laramie  Formation  is  generally  considered  to  function  as  part  of  the  Arapahoe 
Aquifer.  The  thickness  of  water-bearing  layers  is  about  150  feet  in  the  Arapahoe 
Aquifer  at  Buckley.  The  Denver  and  Arapahoe  aquifers  are  similar  in  terms  of 
complexity  and  variability. 

Within  the  Denver  and  Arapahoe  aquifers,  ground  water  flow  at  the  base  is 
generally  in  the  north-northwesterly  direction,  towards  troughs  along  the  South 
Platte  River.  The  potentiometric  elevation  of  the  Denver  aquifer  was  150  to 
200  feet  below  the  land  surface  in  1978;  at  that  time,  the  potentiometric  surface  of 
the  Arapahoe  aquifer  was  about  100  feet  lower.  Therefore,  water  will  tend  to  flow 
downward  from  the  Denver  aquifer  into  the  Arapahoe  aquifer.  The  upper  portion  of 
the  Denver  aquifer  near  Buckley  ANGB  is  partially  saturated;  during  periods  of  high 
ground  water,  springs  issue  near  the  runways  at  the  base. 

There  are  approximately  40  wells,  for  both  domestic  and  livestock  use, 
immediately  north  and  northwest  of  Buckley  ANGB.  The  presence  of  hazardous 
substances  at  the  surface  or  subsurface  would  create  a  potential  for  contamination 
of  the  water  supply  in  this  area.  Also,  because  the  Denver  aquifer  water  table  is 
higher  than  the  Arapahoe  aquifer,  contaminated  water  can  flow  downward  to  the 
Arapahoe  aquifer. 


D.  SITE-SPECIFIC  GEOLOGY  AND  HYDROGEOLOGY 


This  section  presents  the  results  of  the  surface  and  subsurface  investigations 
conducted  during  Phase  II,  Stage  1  at  the  five  previously  listed  sites  at  Buckley 
ANGB.  The  field  program  is  described  in  Section  ill,  and  the  results  of  the  chemical 
analyses  are  presented  in  Section  IV.  Logs  of  borings  are  presented  in  Appendix  C. 

1.  Site  1 

Site  1  was  operated  as  the  base  landfill  from  1942  to  1982.  Four  monitor 
wells  (MW-1,  MW-2,  MW-3,  and  MW-4)  were  completed  to  depths  of  approximately 
68  feet  at  MW-1  and  MW-2  and  about  35  feet  at  MW-3  and  MW-4  (see  Plate  6). 
MW-1  and  MW-2  are  located  south  and  upgradient  of  the  landfill;  MW-3  and  MW-4 
are  in  an  area  believed  to  be  downgradient  of  the  landfill  and  oil  pit.  Table  2  lists 
the  monitor  well  construction  data. 

The  subsurface  profile  at  MW-1  and  MW-2  consists  of  blue  to  blue-gray  shale 
or  siltstone  interbedded  with  yellow  to  brown  sandy  clay  and  sandstone  (see 
Appendix  C).  Water  was  encountered  while  drilling  MW-1  and  MW-2  on  23  October 
84  and  26  October  84,  respectively.  After  development,  MW-2  remained  dry  and 
was,  therefore,  not  included  in  water  quality  analyses.  MW-1  contained  a  small 
amount  of  water  after  development  and  does  not  penetrate  the  true  water  table.  It 
is  believed  that  both  MW-1  and  MW-2  drained  a  perched  lens  of  water. 

The  subsurface  profile  at  MW-3  and  MW-4  (see  Appendix  C)  consists  of 
interbedded  clay,  silty  sand,  and  some  sand  and  gravel.  MW-4  reached  the  blue 
shale  found  in  MW-1  and  MW-2.  Water  was  encountered  in  MW-3  at  about  15  feet 
on  24  October  84  and  at  about  12  feet  on  25  October  84  in  MW-4.  Both  borings 
encountered  a  spongy,  black,  organic  silt  at  about  15  feet. 

Percent  moisture  in  analyzed  soil  samples  ranged  from  10  percent  in  MW-1  and 
MW-2  to  21  percent  in  MW-4.  HNU  photoionization  meter  readings  were  at 
background  levels  during  drilling  of  these  borings. 

2.  Sites  FT-1,  FT-2,  and  FT-3 

Fire  protection  training  activities  have  been  undertaken  at  Buckley  ANGB  since 
the  1940s  at  these  three  sites.  Two  soil  borings  were  drilled,  sampled,  and  logged 
at  each  site. 
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Subsurface  materials  at  FT-2  (Plate  7)  consisted  of  a  light  brown  sandy  clay 
over  a  gray  claystone  (see  Appendix  C).  The  borings,  to  11.5  feet,  did  not 

encounter  the  water  table.  Analyzed  soil  samples  ranged  from  15  to  19  percent 

moisture.  HNU  photoionization  meter  readings  were  at  background  levels  during 
drilling. 

At  FT-3  (Plate  8),  the  subsurface  materials  consisted  of  a  surface  gravel  fill 
over  silt  or  siltstone  interbedded  with  sand  and  some  gravel  (see  Appendix  C).  A 
strong  fuel  odor  was  noted  in  B-l,  which  was  wet  at  the  surface;  the  fuel  odor  was 

light  in  B-2,  which  was  dry.  Analyzed  soil  samples  had  11  percent  moisture  in  B-l 

and  4  to  9  percent  moisture  in  B-2.  Both  borings  ended  at  11.5  feet.  HNU 

photoionization  meter  readings  were  at  background  levels  during  drilling. 

Subsurface  materials  at  FT-1  (Plate  9)  consisted  of  white  and  brown  weathered 
claystone  with  silty  sand  at  B-2  over  a  red  sandy  siltstone  or  claystone  (see 

Appendix  C).  The  borings,  which  ended  at  11.5  feet,  did  not  encounter  water. 
Moisture  in  analyzed  soil  samples  ranged  from  6  to  13  percent.  HNU  photoionization 
meter  readings  were  at  background  levels  during  drilling. 

3.  Site  5 

Washing  and  painting  of  aircraft  occurred  near  Site  5  from  1942  to  1982 

(Plate  10).  Three  borings  were  drilled,  sampled,  and  logged  near  this  site. 

Subsurface  materials  at  Site  5  consisted  of  interbedded  silty  sand  and  sandy 
clay  with  some  coarse  sand  layers  (see  Appendix  C).  Water  was  encountered  at  the 
surface  in  borings  B-l  and  B-2.  Boring  B-3,  which  ended  at  11.5  feet,  was  dry. 
Percent  moisture  in  analyzed  soil  samples  ranged  from  15  to  20  percent.  HNU 

photoionization  meter  readings  were  at  background  levels  during  drilling. 

E.  HISTORIC  GROUND  WATER  PROBLEMS 

Ground  water  in  the  vicinity  of  Buckley  ANGB  provides  water  for  domestic, 
agricultural,  industrial,  and  commercial  uses.  Up  to  100  feet  of  decline  in  the  water 
table  has  been  reported  for  the  area  around  Buckley  ANGB  during  1958  through 
1978.  This  water  level  decline  is  due  to  increased  pumpage  in  the  developing 
Denver  suburban  areas  and  to  the  spread  of  the  decline  of  water  levels  from  the 
metropolitan  area  (Robson  and  Romero,  1981). 


s 

so 


M  & 


ft 


s  i 


5 


11 


ft 


a 


$ 


>  M 


1 


$  *1 

s 


I 

I  \ 

< 

«  N 


[22] 


L 


& 


3 


1220 


SOURCE:  BUCKLEY  ANGB  DEVELOPMENT  PLAN  MAP,  198L 


Dames  &  Moore 


'SSSSS 


i 


SOURCE:  BUCKLEY  ANGB  DEVELOPMENT  PLAN  MAP,  198<t 


Dam«*  &  Moor*  | 

PLATE  10 


Ground  water  quality  is  generally  good  in  the  Denver  and  Arapahoe  aquifers 
and  meets  the  U.S.  Environmental  Protection  Agency  (USEPA)  drinking  water 
standards.  The  water  withdrawn  from  the  Denver  and  Arapahoe  aquifers  in  the 
Buckley  ANGB  area  generally  has  about  200  mg/L  of  dissolved  solids,  less  than 
25  mg/L  of  dissolved  sulfate,  and  the  water  is  generally  soft  with  less  than  60  mg/L 
of  calcium  carbonate.  The  Phase  I  investigation  reported  chemical  analysis  of  water 
drawn  from  the  Buckley  deep  wells  and  the  Marine  well  that  showed  excessive 
fluoride,  but  no  other  constituents  exceed  drinking  water  limits.  Hillier  et  al.  (1983) 
have  reported  high  levels  of  fluoride  for  the  Denver  and  Arapahoe  aquifers  as 
discussed  in  Section  IV. A. 6.  The  water  at  Buckley  is  reported  to  have  taste  and 
odor  problems.  Water  drawn  from  the  Laramie  and  Fox  Hills  aquifers  may  have 
troublesome  amounts  of  methane  and  hydrogen  sulfide,  which  can  cause  foul  tastes 
and  objectionable  odors.  Laramie-Fox  Hills  water  also  has  been  reported  to  have 
excessive  iron  and  fluoride  concentrations  (Simons,  Li  <5c  Associates,  1982). 


Ground  water  samples  were  taken  from  wells  on  Buckley  ANGB  during  the 
Presurvey  Site  Tour  (26  March  84).  The  analyses  of  these  water  samples  are 
discussed  in  Section  IV.A.4. 


F.  LOCATION  OF  WELLS  ON  AND  OFF  BASE 

Buckley  ANGB  derives  its  water  supply  from  on-base  wells.  The  locations  of 
the  on-base  wells  are  shown  on  Plate  2.  Well  No.  1  is  no  longer  in  operation,  and 
well  No.  2  has  collapsed. 

Approximately  40  wells  tap  ground  water  north  and  west  of  Buckley  ANGB 
(Plate  11).  Ground  water  usage  has  declined  in  the  area  due  to  urbanization  and 
the  availability  of  city  water  supplies,  but  many  domestic  and  ranch  wells  are  still 
in  use. 
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HI.  FIELD  PROGRAM 


A.  DEVELOPMENT 

The  field  program  was  developed  based  on  Phase  I  and  the  Phase  II  Presurvey 
of  the  IRP.  During  Phase  I,  the  sites  at  which  hazardous  materials  were  handled 
were  identified,  and  the  sites  with  potential  environmental  impact  were  selected. 
The  Phase  II,  Stage  1  field  program  consisted  of  the  following  activities: 

1.  Drilling,  soil  sampling,  geologically  logging,  and  installing  and  developing 
four  new  monitor  wells  at  Site  1  on  the  base; 

2.  Measuring  water  levels  and  collecting  samples  for  water  quality  analyses 
from  each  new  monitor  well; 

3.  Drilling,  soil  sampling,  and  geologically  logging  nine  boreholes  at  four  sites 
on  the  base;  and 

4.  Chemical  analysis  of  soil  and  water  samples. 

B.  IMPLEMENTATION 
1.  Well  Installation 

Four  monitor  wells  were  constructed  at  Site  1  on  Buckley  ANGB.  The  wells 
were  constructed  by  Custom  Auger  Drilling  Services,  Inc.  of  Denver,  Colorado  under 
the  direction  of  Dames  <5c  Moore  field  personnel,  using  a  truck-mounted  rotary  drill 
rig  with  8-inch  hollow  stem  augers.  Samples  were  collected  using  a  2.5-inch  split 
spoon  sampler  driven  by  a  340-pound  drop  hammer.  The  sampler  was  thoroughly 
cleaned  with  a  weak  nitric  acid  solution,  hexane,  and  distilled  water  before  each 
sampling.  Descriptions  of  the  samples  were  made  in  the  field  by  an  experienced 
Dames  <3c  Moore  technician,  and  these  descriptions  were  used  to  prepare  geologic  logs 
for  each  borehole. 

The  boreholes  were  monitored  for  explosive  gases  during  drilling  using  an 
explosimeter.  Readings  were  taken  at  the  top  of  the  borehole  during  drilling  and 
immediately  before  sampling  operations.  The  readings  were  recorded  in  a  field 
notebook. 

The  casing  installed  for  the  monitor  wells  was  a  nominal  2-inch  Schedule  40 
PVC  pipe  and  well  screen.  The  screen  is  0.010-inch  slot  size  with  a  0.25-inch  space 
between  slots.  All  casing  and  screen  sections  were  coupled  with  threaded  joints;  no 
PVC  solvent  or  metal  parts  were  used.  Where  possible,  wells  had  25  feet  of  screen 
set  so  that  the  upper  5  feet  of  screen  extended  above  the  water  table.  Above  the 
screen,  blank  casing  was  installed  to  a  nominal  1  to  2  feet  above  the  ground 


surface.  Monitor  well  MW-1  had  10  feet  of  screen  installed  at  a  depth  of  68  feet. 
It  is  believed  that  a  perched  zone  of  water  was  encountered  at  40  feet.  The 
installation  record  for  each  well  is  provided  in  Appendix  C,  and  a  summary  of 
construction  details  is  given  in  Table  2. 

A  gravel  pack  was  placed  in  the  annular  space  from  the  bottom  of  the  well  to 
the  top  of  the  well  screen.  The  remainder  of  the  annular  space  was  filled  with  a 
cement-bentonite  mixture  to  about  1.5  feet  from  the  ground  surface.  A  concrete 
cap  was  poured  to  the  ground  surface,  and  the  installation  was  completed  by 
embedding  a  3-foot  length  of  6-inch  diameter  steel  pipe  with  a  locking  cap 
approximately  1.5  feet  into  the  concrete  cap  and  over  the  well  pipe. 


Well  Sampling 


After  drilling,  each  well  was  developed  by  bailing  until  the  water  became  clear 
or  until  it  was  obvious  that  further  effort  would  not  improve  the  clarity  of  water 
being  discharged.  Prior  to  sample  collection,  another  three  well  volumes  were 
removed  by  bailing.  Temperature,  specific  conductance,  and  pH  measurements  of  the 
water  were  made  after  bailing  was  completed.  Samples  were  collected  from  the 
wells  using  a  PVC  sampling  bailer.  The  bailer  was  suspended  in  the  well  using  a 
polypropylene  rope  and  was  raised  and  lowered  by  hand.  Prepared  sampling 
containers,  with  appropriate  preservatives,  were  filled  and  immediately  stored  on  ice 
in  insulated  shipping  containers.  At  the  end  of  each  sampling  day,  the  water 
samples  were  shipped  via  air  freight  to  the  testing  laboratories  (UBTL  in  Salt  Laxe 
City,  Utah,  and  OEHL  at  Brooks  AFB,  Texas),  where  the  samples  were  received  the 
following  day.  The  soil  samples  were  stored  in  prepared  glass  containers  and  frozen 
at  the  end  of  each  working  day.  They  were  shipped  to  the  testing  laboratories  at 
the  same  time  the  water  samples  were  shipped. 

The  bailer  and  the  various  probes  and  containers  used  during  sampling  and  field 
testing  were  thoroughly  rinsed  after  each  use  with  laboratory-grade  detergent  and 
water,  hexane,  and  distilled  water,  in  that  order.  All  field  instruments  functioned 
well  and  were  calibrated  before  and  during  use  to  ensure  accuracy.  Static  water 
levels  were  measured  during  drilling  operations  and  again  during  sampling. 

Chain-of-custody  forms  were  prepared  and  accompanied  the  samples  from  the 
field  to  the  laboratory.  These  records  documented  the  integrity  of  the  samples  at 
each  point  of  transfer,  from  field  personnel  to  shippers  and  couriers  to  the 
laboratory  staff.  The  signatures  of  the  individuals  relinquishing  and  accepting 
custody  of  the  samples  and  the  date  and  time  appear  on  the  records  at  each  point 
of  transfer  (see  Appendix  G). 


Analytical  Methods 


The  soil  and  ground  water  samples  were  analyzed  in  accordance  with  USEPA 
methods.  Table  1  lists  each  parameter  and  site  of  the  chemical  analysis  scheme. 
Tables  3  and  4  list  each  parameter  and  its  analytical  method.  Details  of  sampling 
and  analytical  procedures  are  provided  in  Appendix  E. 
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TABLE  3 

ANALYTICAL  RESULTS  ABOVE  DETECTION  LIMIT 
BUCKLEY  ANGB  -  WATER  ANALYSES 


PARAMETER 

METHOD 

UNIT 

DETECTION 

LIMIT 

MW-1 

SITE  1 
MW- 3 

MW- 4 

Cadmium 

213.  la 

mg/L 

0.01 

0.02 

0.02 

0.01 

Nickel 

249. la 

mg/L 

0.05 

0.08 

0.09 

0.09 

Silver 

272. la 

mg/L 

0.01 

0.02 

0.02 

0.01 

Phenolics 

420. 2a 

Hg/L 

10. 

10. 

30. 

10. 

TDS 

160.2a 

mg/L 

1. 

3500. 

2300. 

2500. 

TOC 

415. la 

mg/L 

1. 

6.1 

39. 

6.4 

T0X 

9020b 

Pg/L 

10. 

64. 

65. 

63. 

pH 

field 

— 

— 

6.9 

6.8 

6.8 

Temperature 

field 

°C 

— 

13.8 

13.0 

12.0 

Specific 

field 

pmhos/cm 

— 

4651. 

2852. 

2772. 

Conductance 

aMethod8  for  Chemical  Analysis  of  Water  and  Wastes,  EPA  600/4-79-020, 
revised  March  1983. 

bTest  Methods  for  Evaluating  Solid  Waste,  SW-846,  2nd  ed.,  July  1982, 
modified  for  use  on  0.1.  Corp.  Model  610  T0X  analyzer. 

Notes:  1.  The  analytical  technique  between  the  methods  published  in 

EPA-SW-846 ,  EPA  600/4-82-057,  EPA  600/4-79-020,  and  Standard 
Methods  16th  ed.  are  the  same. 

2.  Water  samples  were  analyzed  for  chromium,  lead,  aldrin,  DDD, 

DDE,  o,p-DDT,  p,p’-DDT,  dieldrin,  endrin,  heptachlor ,  heptachlor 
epoxide,  lindane,  methoxychlor ,  2,4-D,  2,4,5-TP,  and  2 ,4-T  and 
were  found  to  be  below  the  limits  of  detection. 


IV.  DISCUSSION  OF  RESULTS  AND  SIGNIFICANCE  OF  FINDINGS 


This  section  presents  a  discussion  of  the  chemical  analyses  of  soil  and  ground 
water  samples  collected  during  field  investigations  at  the  sites  shown  on  Plate  6. 
The  second  portion  of  this  section  discusses  the  significance  of  the  results.  Site- 
specific  geology  is  discussed  in  Section  II,  and  the  field  investigations  are  described 
in  Section  III. 

Water  samples  were  analyzed  for  pH,  temperature,  specific  conductance, 
cadmium,  chromium,  lead,  nickel,  silver,  phenolics,  total  dissolved  solids  (TDS),  total 
organic  carbon  (TOC),  total  organic  halogens  (TOX),  and  14  pesticides.  Table  3  lists 
results  of  those  analyses  that  were  above  detection  limits.  Appendix  G  contains  the 
complete  analytical  report  for  water  and  soils.  Soil  samples  were  analyzed  for 
percent  moisture,  phenolics,  TOC,  and  TOX  at  all  sites,  and  for  lead  (by  acid 
extraction)  at  FT-1,  FT-2,  FT-3  and  Site  5.  At  Site  1,  soils  were  also  analyzed  for 
14  pesticides.  Table  4  lists  results  of  soils  analyses  that  were  above  detection 
limits. 

A.  DISCUSSION  OF  RESULTS 
1.  Site  1 

Four  monitor  wells  were  installed  in  the  area  of  the  landfill  and  oil  pit.  Two 

upgradient  wells,  MW-1  and  MW-2,  were  placed  on  a  hill  south  of  the  zone 

(Plate  6).  After  installation  and  development  to  depths  of  68  feet,  it  was 
discovered  that  neither  well  penetrated  the  true  water  table.  MW-2  was  dry,  and 
MW-1  probably  drains  a  perched  water-bearing  lens.  MW-3  and  MW-4  are  believed 
to  be  downgradient  from  the  oil  pit  and  landfill,  respectively. 

The  primary  drinking  water  standard  for  cadmium  (0.01  mg/L)  was  exceeded  in 
the  three  wells  sampled  (see  Table  3).  Chromium,  lead  and  the  fourteen  pesticides 
(aldrin,  DDT  isomers  and  derivatives,  dieldrin,  endrin,  heptachlor,  epoxide,  lindane, 
methoxychlor,  2,4-D,  2,4,5-TP,  and  2,4-T)  were  below  detection  limits  in  all  three 
wells,  but  the  very  low  percent  recovery  for  lead  (7  percent)  makes  this  result 
questionable  (see  Appendix  G).  A  suspected  matrix  effect  has  resulted  in  greatly 

underestimated  lead  values.  Total  dissolved  solids  (TDS)  were  high  in  the  three 

wells,  ranging  from  2300  mg/L  in  MW-3  to  3500  mg/L  in  MW-1.  Correspondingly, 
specific  conductance  was  high.  Total  organic  carbon  (TOC)  was  relatively  high,  at 
39  mg/L,  in  MW-3  as  compared  to  MW-1  and  MW-4  where  it  was  6.1  mg/L  and 
6.4  mg/L,  respectively.  Phenolics  were  also  higher  in  MW-3  (30  pg/L)  than  in  MW-1 
or  MW-4  (10  pg/L  in  both).  Total  organic  halogens  (TOX),  which  ranged  from 
63  pg/L  to  65  pg/L,  were  slightly  elevated  in  all  the  wells.  Nickel  and  silver  were 
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detected  at  low  concentrations.  The  pH  level,  at  6.8  and  6.9,  was  within  the 
acceptable  range  of  6.5  to  8.5  as  stated  in  the  secondary  drinking  wat  »r  regulations 
(40  CFR  143,  1979). 
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The  eight  soil  samples  from  the  monitor  wells  had  no  detectable  TOX  or 
pesticides.  Phenolics  in  the  soil  were  not  detected  downgradient  of  the  site  (see 
Table  4)  and  ranged  from  5  to  7  pg/g  upgradient  of  the  site.  TOC  was  1200  and 
870  pg/g  at  depth  in  MW-1  and  MW-2,  respectively;  in  MW-4  and  MW-3,  TOC  ranged 
from  1400  to  4100  pg/g.  A  spongy  black  organic  silt  with  fibers  was  found  in  MW-3 
and  MW-4  at  15  feet,  and  TOC  values  of  2700  and  2900  pg/g,  respectively,  were 
detected  in  these  borings. 

2.  Sites  FT-1,  FT-2,  and  FT-3 

Two  borings  were  placed  at  FT-2,  the  fire  training  area  near  the  control  tower 
and  base  well  No.  5  (see  Plate  7).  TOX  was  below  detection  limits  in  the  soil 
samples  from  B-l  and  B-2,  and  phenolics  were  detected  only  at  the  surface  in  very 
low  amounts  (2  and  3  pg/g)  (see  Table  4).  Lead  levels  were  about  four  times  the 
detection  limit  in  the  soil  samples,  but  the  low  recovery  rate  (3  percent)  because  of 
matrix  effects  makes  all  the  lead  results  uni nterpre table  (see  Appendix  G).  A  matrix 
effect  occurs  when  the  lead  is  not  liberated  completely  during  the  analysis  and, 
therefore,  the  measured  values  are  lower  than  expected  in  the  spike  analyses.  TOC 
ranged  from  1500  pg/g  at  5  feet  in  B-2  to  5700  pg/g  at  the  surface  in  B-l. 

FT-3  is  the  fire  training  area  near  Building  801  (see  Plate  8).  A  fuel  odor 
was  noted  during  drilling  of  both  B-l  and  B-2.  TOX  was  detected  in  the  soil  at  B-l 
at  the  surface  (8.6  pg/g)  but  was  below  detection  limits  elsewhere.  Phenolics  in  the 
soil  ranged  from  3  pg/g  in  B-2  at  5  feet  to  6  pg/g  in  B-l  at  the  surface.  TOC  was 
5800  and  4300  pg/g  at  the  surface  and  at  5  feet,  respectively,  in  B-l;  it  was  3700 
and  1500  pg/g  in  B-2. 

FT-1,  the  fire  training  area  near  the  reservoir,  was  sampled  in  two  soil 
borings,  B-l  and  B-2  (see  Plate  9).  No  fuel  odor  was  noted  during  their  drilling. 
TOX  was  below  detection  limits  in  the  soil  samples  from  B-l  and  B-2  (see  Table  4), 
and  phenolics  ranged  from  1  pg/g  in  B-2  to  10  pg/g  in  B-l.  TOC  ranged  from 
1100  pg/g  at  5  feet  in  B-l  to  4900  pg/g  at  the  surface  in  B-2. 

3.  Site  5 

This  site  of  aircraft  painting  and  washing  was  sampled  in  three  soil  borings, 
B-l,  B-2,  and  B-3  (see  Plate  10).  TOX  was  below  detection  limits  in  all  the  soil 
samples  from  these  borings  (see  Table  4);  phenolics  ranged  up  to  3  pg/g  in  B-3. 
TOC  ranged  from  400  pg/g  at  5  feet  in  B-l  to  4800  pg/g  at  the  surface  in  B-2. 


Ground  water  samples  were  taken  from  wells  on  the  base  during  the  Presurvey 
Site  Tour  (26  March  84).  The  samples  were  analyzed  for  pH,  temperature,  specific 
conductance,  oil  and  grease,  TOC,  and  TOX.  Table  5  lists  the  results  of  those 
analyses.  Specific  conductance  was  elevated  in  base  wells  No.  5  and  No.  3.  Oil  and 
grease  and  TOC  were  below  detection  limits  in  all  wells.  TOX  ranged  from  40  to 
50  pg/L. 

5.  Reliability  of  Ground  Water  and  Soil  Analyses 

The  ground  water  quality  analyses  are  considered  to  be  reliable  by  virtue  of 
the  well  construction  and  sampling  measures  taken  in  the  field  to  insure  that  the 
samples  were  representative;  by  virtue  of  quality  control  procedures  in  the 
laboratory;  and  because  of  the  monitor  well  locations. 

The  monitor  wells  were  screened  above  and  below  the  water  table  where  low 
density  organic  contaminants  would  be  concentrated.  After  the  monitor  wells  were 
installed,  they  were  developed  by  bailing  to  lower  the  effects  of  drilling  and 
installation  and  to  improve  the  flow  of  ground  water  into  the  wells.  At  least  three 
casing  volumes  of  water  were  removed  from  the  monitor  wells  prior  to  sampling  to 
insure  that  the  samples  were  representative  of  ground  water  in  the  formation.  The 
monitor  well  samples  were  collected  with  a  PVC  bailer  to  minimize  agitation  and 
consequent  aeration  of  the  sample,  which  could  volatilize  organic  chemicals. 

The  downgradient  monitor  wells  were  installed  at  locations  where  they  would 
most  likely  intercept  contaminants  from  the  landfill  and  oil  pit.  Soil  borings  were 
placed  within  the  fire  training  areas  and,  at  Site  5,  adjacent  to  and  downhill  from 
the  wash  area. 


The  laboratory  quality  control  (QC)  program  is  described  in  detail  in  Appendix 
B.  In  general,  analyses  of  duplicate  and  spiked  samples  were  satisfactory,  except 
for  the  lead  and  TOX  analyses.  The  recovery  rates  for  the  lead  analysis  were 
7  percent  from  the  water  sample  and  3  percent  from  the  soil  samples.  In  the  TOX 
analysis,  the  recovery  rate  was  52  percent  from  the  soil  sample.  A  matrix  effect 
was  suspected  to  be  the  cause  of  the  low  recovery  rates  in  both  cases. 
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6.  Background  Concentrations 


No  historic  background  concentrations  of  organic  parameters  or  pesticides  are 
available  for  ground  water  beneath  Buckley  ANGB,  but  some  information  exists  for 
concentrations  of  inorganic  constituents.  Ground  water  used  at  the  base  is  from  the 
Denver,  Arapahoe  and  Laramie-Fox  Hills  aquifers.  Water  quality  in  all  three  of 
these  aquifers  is  generally  good  but,  as  discussed  in  Section  II. E,  the  water  at 
Buckley  is  reported  to  have  taste  and  odor  problems.  Naturally  occurring  dissolved 
iron,  hydrogen  sulfide  and  methane  gas  can  cause  objectionable  taste  and  odors  in 
the  aquifers  at  Buckley. 

Table  6  summarizes  the  water  quality  in  the  Denver  and  Arapahoe  aquifers. 
State  standards  for  public  water  supplies  are  often  exceeded  in  these  aquifers, 
especially  for  total  dissolved  solids,  manganese  and  sulfate.  As  discussed  in 
Section  II. E,  these  aquifers  generally  have  about  200  pg/L  total  dissolved  solids  and 
less  than  25  pg/L  dissolved  sulfate. 

No  historic  analyses  of  the  organic  content  of  ground  water  beneath  the  base 
were  available,  and  the  absence  of  any  water  quality  criteria  for  TOX  and  TOC 
precludes  any  regulatory  basis  for  comparing  the  concentrations  obtained  from  water 
and  soil  samples.  However,  the  following  information  provides  some  basis  for 
interpreting  the  quality  of  water  and  soil  indicated  by  TOX  and  TOC  measurements. 

TOC  is  a  measure  of  the  organic  carbon  in  a  sample,  regardless  of  whether  the 
source  is  natural  or  man-made.  Organic  carbon  in  uncontaminated  ground  water  is 
derived  from  humic  and  fulvic  acids  dissolved  from  sediments,  dissolution  of 
carbonates  containing  organic  carbon,  and  other  dissolved  organic  materials. 
Background  concentrations  are  typically  less  than  10  mg/L.  In  an  aquifer  in  which 
there  is  little  ground  water  movement,  organic-rich  aquifer  material,  and  relatively 
anaerobic  or  reducing  conditions,  TOC  concentrations  could  be  expected  to  range  up 
to  100  mg/L.  Industrial  wastes  may  contain  as  much  as  200,000  mg/L,  and 
consequently,  highly  contaminated  ground  water  may  yield  any  concentration  including 
several  thousand  milligrams  per  liter  of  TOC. 


All  soils  contain  varying  fractions  of  organic  materials  that,  in  turn,  contain 
different  concentrations  of  organic  carbon.  The  organic  carbon  analyses  for  the 
Buckley  ANGB  samples  were  performed  on  soil  slurried  with  water  and  analyzed 
using  the  TOC  methodology  (USEPA  Method  415.1)  for  water.  No  TOC  methodology 
for  solid  samples  has  been  approved  by  USEPA  to  date.  The  Buckley  soil  analyses 
will  be  evaluated  only  on  a  relative  basis,  especially  because  no  background  samples 
were  specified  by  the  Phase  II,  Stage  1  scope  of  work. 
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TOX  i?  °  measure  of  organic  halogens  containing  chlorine,  bromine,  and  iodine 
that  can  be  adsorbed  by  activated  carbon.  The  same  methodology  (USEPA 
Method  9020)  was  used  for  both  soil  and  water  analyses.  A  water  extract  was 
taken  from  the  soil  samples  according  to  USEPA  methods  (USEPA,  1982). 
Chlorinated  and  brominated  organic  chemicals  are  not  naturally  produced,  but  are 
manufactured  chemicals  such  as  pesticides,  PCBs,  PBBs,  and  solvents.  Therefore, 
virtually  any  concentration  of  TOX  is  an  indication  of  contamination.  There  are  no 
established  safe  levels  of  TOX  because  of  the  wide  variety  of  compounds  that 
contribute  to  TOX. 

B.  SIGNIFICANCE  OF  FINDINGS 

Based  on  the  results  described  in  the  previous  section,  this  section  will 
estimate,  to  the  degree  possible,  the  extent  of  contamination  at  each  site  and  the 
risk  to  human  health,  if  any,  that  the  contamination  poses. 

1.  Extent  of  Contamination  at  Site  1 

Cadmium  contamination  in  the  ground  water  has  been  detected  at  0.02  mg/L  in 
monitor  wells  MW-1  and  MW-3.  In  MW-4,  cadmium  was  present  at  the  limit  of 
detection  (0.01  mg/L),  which  is  the  maximum  level  of  the  primary  drinking  water 
standard.  Because  cadmium  and  elevated  TOX  (63  to  65  pg/L)  are  present  in  both 
the  upgradient  and  downgradient  wells,  the  current  data  indicate  that  the  landfill  is 
not  the  source  of  these  contaminants.  The  slightly  elevated  TOC  and  phenolics  in 
MW-3  suggest  contamination  from  the  oil  pit  may  have  reached  MW-3,  but  it  is 
possible  the  elevated  TOC  in  the  ground  water  may  be  due  to  the  organic  silt  at 
15  feet  (see  boring  logs,  Appendix  C).  The  phenolics  are  likely  from  the  oil  pit  or 
the  area  upgradient  of  it. 

Results  of  soil  analyses  did  not  indicate  contamination  by  phenolics  or  organic 
halogens  on  this  site.  TOC  values  are  variable;  in  MW-3  and  MW-4,  they  do  not 
fall  with  increasing  depth,  as  expected,  but  fall  from  zero  to  5  feet  and  go  up  again 
at  15  feet,  probably  because  of  the  organic  stratum  (see  Table  4).  The  organic  silt 
layer  is  probably  a  wetland  soil  that  was  buried  during  an  earlier  depositional  stage 
of  East  Toll  Gate  Creek. 

Preliminary  information  about  ground  water  flow  direction  near  the  landfill  and 
oil  pit  is  insufficient  to  draw  conclusions  about  the  extent  or  potential  of 
contamination  from  this  site.  Although  regional  ground  water  flow  is  to  the  north- 
northwest,  locally  the  ground  water  may  be  flowing  toward  East  Toll  Gate  Creek 
and  discharging  to  the  alluvial  aquifer.  In  that  case,  rapid  dilution  and  migration  of 
contaminants  would  be  expected.  The  water  supply  of  downgradient  users  of  the 


puuxmwTCiw  ah  n*  a*  nimnunuroji  lununuminiKAir*  jfioti  yx jnt  lnunrv*  uttuttotuvltt/v  \ vL. vvvwvywwi  .vwuvi  **h  .w^-  v  ^  vntr  httsl-  tc 


I 

1 

i 

I 

8 

8 


I 

$ 

I 

8 

5 


J5 


alluvial  aquifer,  some  of  whom  are  within  2  miles  of  the  landfill,  could  be  affected 
by  changes  in  water  quality  from  Site  1.  Alternatively,  the  alluvial  aquifer  may  be 
acting  as  a  recharge  area  rather  than  a  discharge  area  for  the  bedrock  aquifer.  In 
that  case,  contaminants  would  move  downward  into  the  bedrock  aquifers.  The  water 
supply  on  and  off  base  would  be  affected. 

MW-3  and  MW-4  are  located  on  a  low  terrace  of  East  Toll  Gate  Creek.  They 
are  screened  in  both  the  alluvium  and  the  bedrock  and,  therefore,  may  be  giving  us 
information  on  both  water  level  and  water  quality  that  is  a  composite  of  the  two 
aquifers.  Definitive  answers  about  flow  direction  and  recharge  versus  discharge 
areas  would  require  separation  of  this  composite  effect. 

2.  Extent  of  Contamination  at  Sites  FT-1,  FT-2,  and  FT-3 

Results  of  soil  analyses  fail  to  indicate  contamination  by  phenolics  or  TOX  at 
Site  FT-2.  As  expected  in  a  natural,  uncontaminated  area,  TOC  values  are  higher 
at  the  surface  (5700  and  4200  pg/g),  where  plants  and  roots  add  to  the  carbon 

content  of  the  soil,  than  they  are  at  depth  (1900  and  1500  pg/g).  As  discussed 

previously,  the  lead  content  of  the  soil  is  undetermined  because  of  the  low  percent 
recovered  from  the  analysis.  No  contamination  has  been  documented  by  the  results 
of  these  analyses. 

The  proximity  of  Site  FT-2  to  base  well  No.  5  is  of  minimal  concern  because 
the  well  is  very  deep  (2100  feet)  and  because  ground  water  flow  from  Site  FT-2  is 
generally  to  the  north  and  away  from  well  No.  5.  Ground  water  flowing  from  this 
site  would  probably  discharge  to  the  alluvial  aquifer  along  Sand  Creek,  where  mixing 
and  relatively  rapid  flow  would  occur.  The  potential  for  contaminant  migration  to 
water  supply  wells  from  Site  FT-2  is  probably  small. 

Contamination  of  the  soil  at  Site  FT-3  was  indicated  by  a  strong  fuel  odor 

during  drilling  and  by  elevated  TOX  (8.6  pg/g)  in  B-l.  As  discussed  earlier,  lead 

results  are  inconclusive. 


Ground  water  flow  at  Site  FT-3  is  probably  locally  to  the  southwest,  towards 
East  Toll  Gate  Creek.  No  analyses  of  ground  water  were  done  at  this  site; 
therefore,  the  extent  of  contaminant  migration  cannot  be  estimated.  However,  there 
is  a  potential  for  impact  on  downgradient  users  of  the  alluvial  aquifer,  some  of 
whom  are  within  1  mile  of  the  site. 

Results  of  soils  analyses  at  FT-l  failed  to  reveal  any  phenolic  or  TOX 
contamination,  and  TOC  concentrations  were  lower  at  depth.  Lead  results  were 
inconclusive. 
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Ground  water  was  not  analyzed  at  Site  FT-1,  but  flow  in  this  area  is  probably 
to  the  east-northeast,  towards  the  reservoir  and  it^  discharge.  Any  contamination  in 
the  ground  water  moving  from  this  site  would  likely  be  diluted  by  the  reservoir 
before  discharge  to  the  Sand  Creek  alluvial  aquifer.  The  potential  for  effect  on 
water  supply  wells  is  probably  small. 

3.  Extent  of  Contamination  at  Site  5 

Results  of  soil  analyses  from  Site  5  do  not  indicate  TOX  or  phenolics 

contamination,  and  the  lead  results  are  inconclusive.  TOC  levels,  as  expected,  drop 
with  depth. 

Site  5,  like  Sites  1  and  FT-3,  is  located  in  an  area  that  drains  to  East  Toll 
Gate  Creek.  Although  the  results  of  soils  analyses  to  date  do  not  indicate 
contamination  at  this  site,  migration  from  this  area  could  affect  nearby  downgradient 
users  of  the  alluvial  aquifer. 

4.  Extent  of  Contamination  of  Base  Wells 

Results  of  analyses  performed  on  water  from  base  wells  yielded  TOX 

concentrations  of  40  to  50  pg/L.  To  determine  whether  these  values  are  caused  by 
man-induced  pollutants  or  are  attributable  to  a  matrix  effect  due  to  naturally 

occurring  halogens,  particularly  chlorides,  it  will  be  necessary  to  reanalyze  water 
from  these  wells  by  USEPA  Methods  601  and  602,  as  well  as  for  chloride. 


Determination  of  the  extent  of  contamination,  if  present,  can  be  made  only  after 
these  specific  analyses  are  performed. 


V.  ALTERNATIVE  MEASURES 


A.  ALTERNATIVE  MEASURES 

This  section  describes  several  alternatives  for  further  defining  the  extent  and 
magnitude  of  ground  water  and  soil  contamination  that  has  been  found  at  Buckley 
ANGB.  The  alternatives  include  additional  soil  and  ground  water  analyses,  a 
resistivity  survey,  and  installation  of  seven  additional  wells.  Each  alternative  is 
discussed  below. 

Additional  soil  analyses  at  Sites  FT-1,  FT-2,  and  Site  5  are  necessitated  by  the 
inconclusive  results  of  the  lead  analyses  for  this  study.  Analytical  problems, 
specifically  a  recovery  rate  of  less  than  10  percent  caused  by  a  suspected  matrix 
effect,  made  results  of  the  earlier  lead  analyses  uninterpretable.  An  EP  toxicity 
test  leaching  procedure,  using  acidified  water  to  leach  the  soil,  and  the  method  of 
standard  additions  to  analyze  for  the  lead  should  result  in  meaningful  data  about 
possible  lead  contamination  and  its  mobility  at  these  sites. 

A  resistivity  survey  of  Site  1,  the  landfill  and  oil  pit  zone,  calibrated  with  a 
small  number  of  wells,  should  provide  a  cost-effective  subsurface  investigation  of  the 
extent  of  the  contaminant  plume  from  this  site.  TDS  levels  in  MW-3  and  MW-4 

suggest,  preliminarily,  that  there  is  sufficient  resistivity  contrast  betwi  n  the  landfill 
plume  and  the  aquifer.  This  contrast  makes  the  contaminant  plume  identifiable  from 
the  surface  and  precludes  the  necessity  of  a  large  number  of  costly  wells.  One 

upgradient  and  three  downgradient  wells,  placed  relative  to  the  plume  as  defined  by 
the  resistivity  survey  and  sampled  for  indicator  parameters  and  volatile  organics,  can 
provide  information  on  the  magnitude  of  the  contamination  from  this  site.  These 
wells  and  MW-1,  MW-3,  and  MW-4  should  be  analyzed  for  TDS,  pH,  specific 
conductance,  temperature,  phenolics,  purgeable  halocarbons  (USEPA  Method  601),  and 
purgeable  aromatics  (USEPA  Method  602). 

The  contamination  at  Site  1  should  be  verified  by  resampling  for  cadmium  in 
MW-1,  MW-3,  and  MW-4  and  analyzing  using  an  analytical  method  that  provides  a 
lower  detection  limit.  Cadmium  was  detected  above  the  primary  drinking  water 
standard  in  MW-1  and  MW-3  and  at  the  standard  in  MW-4,  but  the  detection  limit 

for  the  analysis  was  at  the  standard.  Verification  should  be  done  with  a  more 

sensitive  analysis. 

In  order  to  determine  whether  ground  water  contamination  is  resulting  from  the 
past  activities  at  the  fire  training  areas  and  at  Site  5,  monitor  wells  should  be 
installed  downgradient  of  each  of  these  sites  and  analyzed  for  TDS,  pH,  specific 
conductance,  temperature,  lead,  cadmium,  phenolics,  purgeable  halocarbons,  and 
purgeable  aromatics. 
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Borehole  geophysical  methods  such  as  resistivity,  self  potential,  density,  and 
gamma  radiation  are  often  used  to  characterize  and  correlate  geologic  and  hydrologic 
conditions.  However,  they  would  not  yield  significantly  more  subsurface  information 
than  that  collected  during  the  drilling  and  sampling  carried  out  for  Phase  II, 
Stage  1.  Like  surficial  geophysical  methods,  borehole  methods  yield  the  most 
information  from  sediments  with  contrasting  properties  such  as  composition,  grain 
size,  moisture  content,  density,  or  degree  of  consolidation.  The  shallow  sediments 
beneath  the  base  consist  primarily  of  interbedded  materials  of  contrasting  grain 
sizes,  but  in  the  area  of  concern,  the  alluvial  aquifer  in  East  Toll  Gate  Creek,  these 
contrasts  are  not  as  likely  and  borehole  measurements  would  be  relatively  useless. 

Unsaturated  zone  monitoring  is  a  method  of  investigation  that  is  used  to 
characterize  the  quality  of  water  in  the  soil  pores  above  the  water  table.  The 
sample  is  collected  in  a  lysimeter  that  is  buried  at  some  depth  beneath  the  area  of 
investigation.  The  main  disadvantages  of  lysimeters  are  that  the  porous  ceramic 
filter  plugs  with  soil  or  the  hoses  break  or  collapse.  Their  usefulness  at  Buckley 
ANGB  would  be  limited  by  the  lack  of  infiltrating  water  because  of  the  high 
evaporation  rate. 

B.  CONCLUSIONS 

The  following  section  contains  a  summary  of  the  conclusions  reached  after 
completion  of  Phase  II,  Stage  1.  Recommendations  for  the  next  phase  of  the  IRP 
are  given  in  Section  VI. 

Two  bedrock  aquifers  and  an  alluvial  aquifer  are  of  concern  at  Buckley  ANGB. 
The  alluvial  aquifers  in  this  area  occur  in  the  present  and  ancestral  stream  valleys 
and  terraces.  The  aquifers  associated  with  East  Toll  Gate  Creek,  in  the  southwest 
corner  of  the  base,  and  Sand  Creek,  north  and  east  of  Buckley,  may  be  local  ground 
water  discharge  areas;  both  are  local  water  supply  sources.  Ground  water  from  the 
bedrock  aquifers,  the  Denver  and  the  Arapahoe,  is  also  an  important  source  of  local 
water  supplies  both  on  and  off  base  and  is  of  concern  because  contaminated  water 
in  the  upper  (Denver)  aquifer  could  flow  downward  into  the  the  lower  (Arapahoe) 
aquifer.  The  potential  for  such  contamination  of  the  bedrock  aquifers  is  minimized 
by  the  low  net  precipitation  in  this  area  (-30  inches),  which  reduces  input  from 
contamination  sites  on  the  surface,  and  by  the  complex  interbedding  of  impermeable 
and  low  permeability  layers  in  both  aquifers,  which  slows  the  downward  movement  of 
contaminants. 

Regional  ground  water  flow  direction  is  to  the  north  and  northwest,  but 
locally,  shallow  ground  water  in  the  bedrock  may  discharge  to  the  alluvial  aquifers 
along  the  streams.  The  alluvial  aquifers  are  primarily  coarse  grained  materials; 


pollutant  attenuation  can  be  expected  to  be  minimal,  and  downgradient  movement  is 
rapid.  If  the  alluvial  aquifers  act  as  recharge  areas  for  the  bedrock  aquifer,  the 
landfill  zone  and  oil  pit  could  affect  the  bedrock  aquifer. 


Although  the  evidence  obtained  during  this  investigation  from  soil  samples 
collected  at  Sites  FT-1,  FT-2,  and  5  does  not  give  confirmation  of  contamination 
originating  from  these  sites,  ground  water  should  be  analyzed  to  assess  whether  an 
adverse  condition  exists. 

Evidence  of  contamination  has  been  found  at  two  of  the  sites  studied  in  this 
investigation,  Site  FT-3  and  Site  1.  At  Site  FT-3,  the  soil  is  contaminated,  as 
evidenced  by  a  strong  fuel  odor  and  elevated  TOX.  At  Site  1,  the  ground  water 
was  found  to  be  contaminated  by  cadmium  in  levels  above  the  primary  drinking  water 
standard.  TDS,  TOX,  TOC,  and  phenolics  were  also  elevated  in  MW-3  at  this  site. 

The  two  contaminated  sites  at  Buckley  ANGB  could  affect  the  water  supply  on 
or  off  base.  Ground  water  at  Sites  FT-3  and  1  may  discharge  to  the  aquifer 
associated  with  East  Toll  Gate  Creek,  and  downgradient  users  of  this  aquifer  are 
within  1  mile  of  the  base.  Sites  FT-3  and  1  could  be  affecting  the  quality  of  water 
in  this  alluvial  aquifer.  If  the  alluvial  aquifer  recharges  the  bedrock  aquifer  in  this 
area.  Sites  1  and  FT-3  may  affect  water  quality  in  the  bedrock  aquifers.  These 
aquifers  are  used  for  on-base  and  off-base  drinking  water  supplies. 

At  this  time,  only  suggestive  evidence  exists  for  contamination  of  base  wells. 
TOX  concentrations  of  40  to  50  yg/L  may  be  a  result  of  a  matrix  effect  due  to  high 
concentrations  of  naturally  occurring  halogens,  or  may  be  due  to  man-induced 
pollutants.  Further,  more  specific  analyses  are  needed  to  resolve  this  solution. 


^Fvyuranurx^'tj'  H\  whaw'.v',v TTX" JV L'vuvwuv  mv  uni r*inwr*ir>.w  *-* 


VI.  RECOMMENDATIONS 


Tiie  recommendations  presented  in  this  section  have  three  primary  purposes: 

1.  To  identify  those  sites  where  further  action  is  deemed  warranted; 

2.  To  confirm  the  existence  and  magnitude  of  contamination  beneath  the 
base;  and 

3.  To  aid  in  establishing  the  distance  of  migration  of  contaminants  under  and 
off  the  base. 

Various  alternative  measures  for  achieving  these  purposes,  along  with  a 
discussion  of  the  information  that  would  be  obtained,  are  presented  in  Section  V. 
The  following  are  our  recommendations  for  sites  requiring  no  further  action  and  sites 
warranting  further  investigation.  Cost  estimates  for  a  recommended  Phase  II, 
Stage  2  scope  of  work  are  provided  in  Appendix  K  (separate  cover). 

j  A.  SITES  WHERE  FURTHER  ACTIONS  ARE  DEEMED  UNWARRANTED 

|  (CATEGORY  1) 

Because  the  preliminary  analyses  for  lead  were  inconclusive,  it  is  recommended 
i  that  all  the  sites  investigated  in  Phase  II,  Stage  1  be  considered  for  further 

j  investigation. 

i 

j  B.  SITES  WARRANTING  FURTHER  INVESTIGATION  (CATEGORY  2) 

For  Site  1,  the  landfill  and  oil  pit  zone,  several  stages  of  further  work  are 
recommended.  Contamination  in  the  ground  water  at  this  site  should  be  verified  by 
resampling  for  cadmium  using  an  analytical  method  with  lower  detection  limits  at 
i  wells  MW-1,  MW-3,  and  MW-4.  A  resistivity  survey  of  the  landfill  and  oil  pit 

I  plume,  particularly  within  the  alluvial  aquifer,  is  also  recommended.  Four  new 

monitor  wells  should  be  installed,  three  screened  in  the  alluvial  aquifer  and  one 
screened  in  the  bedrock  aquifer,  to  determine  whether  the  area  around  Site  1  is  a 
recharge  or  a  discharge  area.  These  wells  will  assist  in  calibrating  the  resistivity 
survey.  The  upgradient  well  should  be  located  southeast  of  the  landfill  along  the 
,  East  Toll  Gate  Creek  drainage.  This  well  should  be  screened  within  the  alluvium. 

If  permission  to  install  wells  off  base  can  be  obtained,  the  three  downgradient  wells 
j  should  be  positioned  northwest  of  the  landfill  along  East  Toll  Gate  Creek.  Two  of 

|  the  wells,  one  screened  in  the  alluvium  and  one  screened  in  the  bedrock,  would  be 

\  located  immediately  east  of  Alameda  Avenue.  The  third  well,  screened  in  the 

alluvium,  would  be  located  approximately  500  feet  further  downgradient  along  the 
|  drainageway.  After  the  resistivity  survey  is  completed,  all  the  wells  should  be 

I  analyzed  for  TDS,  pH,  specific  conductance,  temperature,  purgeable  halocarbons 
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(USEPA  Method  601),  purgeable  aromatics  (USEPA  Method  602),  cadmium,  phenolics, 
and  lead  (Method  of  Standard  Additions,  EPA-600/4-79-020,  Revised  March  1983, 
Metals,  Atomic  Absorption  Method,  1(8.5). 

Monitor  wells,  two  downgradient  and  one  upgradient,  are  recommended  for 
Site  FT-3,  where  a  fuel  odor  and  elevated  TOX  and  TOC  indicate  the  soil  is 


contaminated.  These  wells  should  be  sampled  and  analyzed  for  purgeable  halocarbons 
(USEPA  Method  601),  purgeable  aromatics  (USEPA  Method  602),  TDS,  phenolics,  pH, 
temperature,  specific  conductance,  and  lead  (Method  of  Standara  Additions, 
EPA-600/4-79-020,  Revised  March  1983,  Metals,  Atomic  Absorption  Method,  118.5). 

At  Sites  FT-1,  FT-2,  and  5,  installation  of  one  downgradient  well  at  each  site 
is  recommended.  These  wells  should  be  sampled  and  analyzed  for  purgeable 
halocarbons  (USEPA  Method  601),  purgeable  aromatics  (USEPA  Method  602),  TDS, 
phenolics,  pH,  temperature,  specific  conductance,  and  lead  (Method  of  Standard 
Additions,  EPA-600/4-79-020,  Revised  March  1983,  Metals,  Atomic  Absorption 
Method,  118.5). 

The  four  base  wells  should  be  resampled  and  analyzed  for  purgeable  halocarbons 
(USEPA  Method  601),  purgeable  aromatics  (USEPA  Method  602),  and  chloride. 

C.  SITES  REQUIRING  REMEDIAL  ACTIONS  (CATEGORY  3) 

Immediate  action  should  be  planned  for  the  oil  pit.  This  pit  appears  to  be  an 
unlined  containment  structure  and,  therefore,  is  an  obvious  and  ongoing  source  of 
ground  water  and  soil  pollution  on  this  base.  A  remedial  action  plan  should  be 
developed  and  closure  initiated. 

[buck86] 
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APPENDIX  A 

DEFINITIONS,  NOMENCLATURE,  AND  UNITS  OF  MEASUREMENT 
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DEFINITIONS,  NOMENCLATURE,  AND  UNITS  OF  MEASUREMENT 


AFB  Air  Force  Base 

alluvium  Unconsolidated  sediments  deposited  during  comparatively  recent 

geologic  time  by  a  stream  or  other  body  of  running  water. 

alluvial  fan  Alluvial  material  deposited  as  a  cone  or  fan  at  the  base  of  a  mountain 
slope. 

aquifer  A  geologic  formation,  group  of  formations,  or  part  of  a  formation  that 

is  capable  of  yielding  water  to  a  well  or  spring. 

aquiclude  A  body  of  relatively  impermeable  rock  that  is  capable  of  absorbing 

water  slowly  but  functions  as  an  upper  or  lower  boundary  of  an 
aquifer  and  does  not  transmit  ground  water  rapidly  enough  to  supply 
a  well  or  spring. 

aquitard  A  confining  bed  that  retards  but  does  not  prevent  the  flow  of  water 

to  or  from  an  adjacent  aquifer. 

aromatic  Designating  cyclic  organic  compounds  characterized  by  a  high  degree 

of  stability  in  spite  of  their  apparent  unsaturated  bonds  and  best 
exemplified  by  benzene  and  related  structures,  but  also  evident  in 
other  compounds. 

artesian  Ground  water  confined  under  hydrostatic  pressure, 

as  N  As  weight  of  nitrogen 

AVGAS  Aviation  gasoline 

cm/sec  Centimeter(s)  per  second 

cone  of  A  depression  in  the  potentiometric  surface  of  a  body  of  water  that 

depression  has  the  shape  of  an  inverted  cone  and  develops  around  a  well  from 

which  water  is  being  withdrawn. 

conglomerate  The  consolidated  equivalent  of  gravel,  both  in  size  range  and  in  the 
essential  roundness  and  sorting  of  its  constituent  particles. 

Cretaceous  A  period  of  geologic  time  thought  to  have  covered  the  span  between 
144  and  66.4  million  years  ago.  Also,  the  corresponding  system  of 
rocks. 

DDT  Dichlorodiphenyltrichloroethane,  an  insecticide 

DEQPPM  Defense  Environmental  Quality  Program  Policy  Memorandum 

Civil  Engineering/Environmental  Planning 


DESEP 
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downgradient 


effluent 


Department  of  Defense 

In  the  direction  of  decreasing  hydraulic  static  head;  the  direction  in 
which  ground  water  flows. 

A  liquid  waste  discharge  from  a  manufacturing  or  treatment  process,  in 
its  natural  state,  or  partially  or  completely  treated,  that  discharges 
into  the  environment. 


gpd/ft 


hydraulic 

gradient 


Jurassic 


Degrees  Fahrenheit 
Foot,  feet 

Gallon(s)  per  day  per  foot 
Gallon(s)  per  minute 

A  type  of  photoionization  detector  for  measurement  of  organic 
vapors 

In  an  aquifer,  the  rate  of  change  of  pressure  head  per  unit  of 
distance  of  flow  at  a  given  point  and  in  a  given  direction. 

Inch,  inches 

Installation  Restoration  Program 

A  period  of  geologic  time  thought  to  have  covered  the  span  between 
2098  and  144  million  years  ago.  Also,  the  corresponding  system  of 
rocks. 


matrix  effect 


mg/g 

mg/L 


MOGAS 


Lower  explosive  limit 

The  effect  caused  by  the  presence  of  certain  constituents  (such  as 
chlorides  and  sulfides  when  analyzing  for  lead,  or  chlorides  when 
analyzing  for  TOX),  that  interfere  with  atomic  absorption 
spectrophotometry  analyses.  These  interferences  may  result  in  less 
than  the  actual  value  of  the  contaminant  being  detected  during 
analysis. 

Milligram(s)  per  gram 
Milligram(s)  per  liter 
Millili  ter(s) 

Microgram(s)  per  gram 
Microgram(s)  per  liter 
Motor  gasoline 
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monitor  well  A  well  used  to  measure  ground  water  levels  and  to  obtain  samples, 
msl  Mean  sea  level 


No.  Number 


NPDES 

OEHL 

OEHL/TS 

pH 

PCB 

PCBs 

PDWS 


National  Pollutant  Discharge  Elimination  System 

Occupational  and  Environmental  Health  Laboratory 

Occupational  and  Environmental  Health  Laboratory/Technical  Services 

Negative  logarithm  of  hydrogen  ion  concentration;  measurement  of 
acids  and  bases. 

Polychlorinated  biphenyl;  highly  toxic  to  aquatic  life;  PCBs  persist  in 
the  environment  for  long  periods  of  time  and  are  biologically 
acc-imulative. 

Polychlorinated  biphenyls 

Primary  drinking  water  standard(s) 


percolation  Movement  of  moisture  by  gravity  or  hydrostatic  pressure  through 
interstices  of  unsaturated  rock  or  soil. 


& 
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permeability  The  property  or  capacity  of  a  porous  rock,  sediment,  or  soil  for 
transmitting  a  fluid  without  impairment  of  the  structure  of  the 
medium;  it  is  a  measure  of  the  relative  ease  of  fluid  flow  under 
unequal  pressure. 

phenolics  Any  of  various  acidic  compounds  analogous  to  phenol  and  regarded  as 

hydroxyl  derivatives  of  aromatic  hydrocarbons. 


I 
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piezometer  A  well  commonly  used  for  instrumentation  monitoring  of  low 
permeability  materials. 

Pleistocene  An  epoch  of  geologic  time  thought  to  have  covered  the  span  between 
1.6  million  and  10,000  years  ago. 


ir 

ft 
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POL  Petroleum,  oil  and  lubricants 

porosity  The  property  of  a  rock,  soil,  or  other  material  of  containing 

interstices. 

potentiometric  An  imaginary  surface  representing  the  static  head  of  ground  water 
surface  and  defined  by  the  level  to  which  water  will  rise  in  a  well. 


PPb 

ppm 


Part(s)  per  billion 
Part(s)  per  million 


r*. 


[3] 


PVC 


Polyvinyl  chloride 
QC  Quality  control 

RCRA  Resource  Conservation  and  Recovery  Act 

Recent  An  epoch  of  geologic  time  thought  to  have  covered  the  last  10,000 

years. 

specific  The  rate  of  discharge  of  a  water  well  per  unit  of  drawdown, 

capacity  commonly  expressed  as  gallons  per  minute  per  foot. 

specific  With  reference  to  the  movement  of  water  in  soil,  a  factor  expressing 

conductivity  the  volume  of  transported  water  per  unit  of  time  in  a  given  area. 

STP  Sewage  treatment  plant 

TCE  Trichloroethylene 

TDS  Total  dissolved  solids 

Tertiary  The  first  period  of  the  Cenozoic  era,  thought  to  have  covered  the 

span  of  time  between  66  and  3  to  2  million  years  ago. 

TOC  Total  organic  carbon 

TOX  Total  organic  halogens 

transmissivity  The  rate  at  which  water  is  transmitted  through  a  unit  width  under  a 
unit  hydraulic  gradient. 

USAF  United  States  Air  Force 

USEPA  United  States  Environmental  Protection  Agency 

USGS  United  States  Geological  Survey 

wash  A  term  applied  in  the  western  United  States  to  the  broad,  shallow, 

gravelly  or  stony,  normally  dry  bed  of  an  intermittent  stream,  often 
situated  at  the  bottom  of  a  canyon;  it  is  occasionally  filled  by  a 
torrent  of  water. 

water  table  That  surface  of  a  body  of  unconfined  ground  water  at  which  the 

pressure  is  equal  to  that  of  the  atmosphere. 
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ORDER  FOR  SUPPLIES  OR  SERVICES 


,  «oc  injt*umimt  id  no.  ipTihi 

F33515-83-D-4002 


}.  CALL/OUQEK 
HO. 

0024 


M«fk  all  package.  &  popart  «l*  thlt  hum  bar. 


4.  OAT c  or  OMOCP* 

8  4  AUG  2  2 


T-  '»*“«■»  coot  FQ8419 

DEPARTMENT  OF  THE  AIR  FORCE 
AIR  FORCE  SYSTEMS  COMMAND 
AERONAUTICAL  SYSTEMS  DIV/PMRSC 
WRIGHT-PATTE RSON  AFB,  OH  45433 
BUYER:  DIANA  SUCHECKI 
PHONE:  (513)  255-5633 


CONTRACTOR 
MAMC  AMO  ADDRESS 


5.  AEOmSlTlON/PURCHASC  RCOUEST 
PROJECT  no. 

FY7624-84-01078 


55X 


pack  1  or 
T.  cTtririco  co»  naTTomaT 
otttNit 

unocp  DO-C9 
hoc  Ate  j/ouj  »te  i  natinc! 


coot  IS  346 


8.  AOM.N.StCKED  *V  COOt  S14Q3A 

DCASMA  CHICAGO 
O' HARE  INTERNATIONAL  AIRPORT 

P.  0.  BOX  66911  DAMES  &  MCORi 

CHICAGO,  IL  60666 

AUG  2  9  1984 


fAClUTY  coot 


DAMES  &  MOORE 

1550  NORTHWEST  HIGHWAY 

PARK  RIDGE,  IL  60068 

(COOK  COUNTY) 

PHONE:  (312)  297-6120 


"MAILING  DATE  S3 
AUG  241984 
DUPLICATE  ORIGINAL 


FOR 
RLE 
FACILITIES 
SEE  seel  "G” 


11.  DISCOUNT  FOR  PROMPT  PAYMENT 


ST. 


N 


2 

NO 


DA  VS 


12A.  PURCHASE  OFFICE  POINT  OF  CONTACT 

13.  PAtMWT  »ILL  It  MADE  tf  COOt  S1402A  ir  "J"  »tt  SICT  ,,G,‘ 

LPV/L58/LPV 

DCASR  CHICAGO  ( 

121.  reserved  for  scrvice/acencv  use 

O' HARE  INTERNATIONAL  AIRPORT  f 

P.  0.  BOX  66475  1 

14.  TYPE 

CONTRACTOR 

A 

15.  SECURITY 

A.  CLAS 

0 

•  a  DATE  or  DO  284 

CHICAGO,  IL  60666 

21.  APPROPRIATION  AND  ACCOUNTING  OATA 
R.  ACR*  Cp  APPROPRIATION 

tf  AA  9740810.200 


16.  contract  aOuini jtbaTion 

OATA 

17.  (HCStUvtD) 

18.  SVC/AStNCY 

i  9.5URV 

20.  TOTAL  AMOUNT 

t. 

CON  T 

USE 

CRlT 

....  S.  CONTRACT 

AOMIN 

A.  ,A,T  C. 

AeetPACT  recip  O.  set.  CONT 

ruse 

”*T  (1i  .mo  (1)  tv.t 

AOP  POINT  PROVISIONS 

LMT 

NOT  TO 

EXCEED 

0  9 

_ 

C 

»  54,186. 

87 

LIMIT 

JURMCAO  C.  SUPPLEMENTAL  accounting  classification 


E74  4308  P820  503701 


r>  CPN  RECIPIENT 
OOOAAO 


K 

°z 

MO 

A. « 

>■0 


«.  O  SL  I  6*  i  ION  AMOUNT 

54 ,186 . 87 


Ha  NON-CliN/ClIN  PAVmCHT 
PRO  V 


I.  SVC  AOCHCT  USC 

FY76 24 -84-01078  * 


OELIVCRY 


0.  non.qod  CONTRACT  NO. 

This  delivery  order  is  sublet  to  instructions  contained  on  this  tide  of  form  only  and  is  issued  in  occordonco  with  and  subieet 
to  forms  and  conditions  of  obovo  numbered  contract,  or  Non-OOO  Contract  No. 


■lUrm*  fW 


CONTRACT  CATEGORY  CODE:  FAT 


JldiWtR  iNt  h«'im  for  U  1  Ct^oml  P»avi».flA»  *1  Dnit»  •«  00  lino  III}-  'IlCIPf  CLAUM  NO  i  APPlKSO*«iV  *»  TH«S  |OI  . 

IS  (MffUO.  AMO  NO  I S  <P  IMiS  Sll| _ I  iS  CWKBlOl.  *#*<*<  |nt:imi  i*l  e«  Seated  fk«»  pwrcSai*  ■»  ***#'■’**  *r4t*  w*jrii>  «f  IQU!C  23Q4(e)(  ) 

or  ■#  epectfled  in  the  schedule  if  within  the  U.S.,  its  possessions  or  Puerto  Rkco;  if  otherwise,  under  2304fe)(6). 

(I*  l»Hl#<  AiVN.».e«  ul  Crrr»dl  P'0v#»4«s*«  aaolf.  iwool'f^  *<0  *  A  Mrprjnt*  «»  00  l*rtm  M5J*  9  <*4  r*#vr< 


•//  cuenf/ry  accepted  by  me  Govsrn- 

29. 

/</  /1<a£-c7L' 

(24.  TO  T  Ac 

mdi cored  by  s/  mark.  Yf'  dltformni 

CHRISTOPHE 

R  D.  MILLER 

(YYMMMDD) 

28.  [ 

*  Differ. 

quantity  ordered  end  enerre/e. 

BY : 

name  or  CONTRACTING/ORDCRlNG  OETlCtfl  AND  DATE 

'  ENCES 

|25.  QuanTiTt  ORDERED  mas  been 

26.  Ship  no.  127.  0.0. 

v  Qu i H  E  R  NO. 

-r-  t  1 

|  f INSPECTED  ' RCrr.vlD  r—  ACCEPTED.  AMO  CONFORMS  To  TmC 

I*-  INSPECTED  RECCIVIO  i_—  CONTRACT  EXCEPT  AS  STATED 


INITIALS 


»A*n*.  |3I. 

fiMAl  I 


I  J  2 .  Amount  v'enfied  Correct  f-orjO 


5 

I 

§ 

sw 

n  _ _ 

AFSC  700  “**a  **  *  ca"MC'  »•  "*• 

f*  »1947  HbG/FMC  PENlAGUM,  AF  FORM  40?.  *F/-na«/t-7  *ui  °  «»d  & 

tR  *  '  N3 


■"  5iGNAruee  Qf  *urMORHEO  GOvERnmCmT  RCPRESCnTaTivE 

iQ.  PavmEnT 

TT 

C«£C«  nwmSCR 

[35.  CERTiFv  fnis  amount  iS  CORRECT  anO  PROPER  FOR  PstmEnT 

’  ~  COM  Act  *C 

j 

_  AARTlAk. 

14. 

Bill  OF  laOinG  -0. 

|  Si  On  A  ftjRC  anO  TiTcC  OF  CER 

TittinG  OFFICER 

r  IN  *L 

1 

,J4.»tCt(YE0  All  17.  OECtivCO  0» 

L  _  ! 

38.  DATE  RECEIVED 

J  9  .T0  T  A  L  CON  TA  iNf  fig 

40.  5/  A  ACCOUNT  NUMSC* 

L_ 

4  1  . 

S.  fl  vOuCnER  NO. 

,1  w 


PART  I  SECTION  B  OF  THE  SCHEDULE 

SUPPLIES  LINE  ITEM  DATA 


1.  PROC  INSTRUMENT  ID  NO.  (PIIN) 

HrilEIQElHi 

■„  -  - LMK 

3. 

F33615-83-D-4002 

2 

PAGE  OP 

4.  ITEM  NO. 

0001 


5.  QUANTITY* 

1 


s  PUNCH  7.  UNIT  PN1CE 

m  , 

12.  rSCM  AND  PANT  NUMBER 


8.  TOTAL  ITEM  AMOUNT* 

$  E27 , 183 . 10 


J  SCTYItO.  ACM*  It.  HSN 

'  ctfs  AA  N 

|4.  SITE  COOES  IS.  NOUN  _ _ 

A-’V  ‘''15  IRP  PHASE  II  FIELD  EVALUATION  OF  BUCKLEY  ANG  CO  &  DATA 


1 3.  C|RR 


16.  5VC/AGEMCY  USE 


17.  PR/MIPR  DATA 

FY76 24 -84 -0107 8 -0001 


10.  AUTHORIZED  RATE 
A.MO«N(s|  p  *  y  ».*lCOUP 

%  % 


to  CONTRACT  20.  SVC  10  NO.  21.  ITCM/PR0J  MG* 

i»«ncent«e  FY7624 


22.  1ST  discount 


23.  2nd  discount 


24.  3RO  DISCOUNT 


•  .OAT.  A.  4.0AT.  A.  ..OATS  DATS  A.  OVEN  UNDIN 

X  X  X  X  * 

29.  DESCRIPTIVE  DATA 

ACCOMPLISH  FIELD  EVALUATION  OF  BUCKLEY  ANG  CO  &  DATA  FOR  IRP  PHASE  II  IN 
ACCORDANCE  WITH  DESCRIPTION  OF  TASK  SET  FORTH  IN  PARA.  I,  PAGES  4-11  OFj 
THIS  ORDER  WHICH  CAN  BE  PERFORMED  THROUGH  THE  EXPENDITURE  OF  THE 
FOLLOWING  LABOR  HOURS: 


NET  26.  QUANTITY  VARIANCE 


,7  TYPE  28.  opr 
‘  "CONTACT 


CATEGORY 

SENIOR  LEVEL  PROFESSIONAL 
MID  LEVEL  PROFESSIONAL 
TECHNICIAN 
SUPPORT 


HOURS 

148~“ 

221 

198 

145 


IN  NO  EVENT  SHALL  THE  AMOUNT  PAID  FOR  THE  NUMBER  OF  HOURS  SPECIFIED 
EXCEED  THE  AMOUNT  SPECIFIED  IN  BLOCK  8  ABOVE.  FURNISH  DATA  IN 
ACCORDANCE  WITH  ATCH  1,  DD  FORM  1423,  OF  THE  BASIC  CONTRACT,  AS  i 

IMPLEMENTED  BY  PARA.  VI,  PAGE  9  HEREOF.  _ ^ 


5.  quantity* 


4.  ITEM  NO. 

0002 

9.  SCTTIO.ACRN  II.  «SN 

ctr  aa 


g  "URCM  7.  UNIT  PRICE 

tty  s 


12.  ?SCM  anq  part  number 


1 3.  CJRR 


N 

U.  SITE  COOES  15.  MOum 

‘•'T6  ••‘ft  c"tJ  SUPPORT 

17.  pr/mipr  data 

FY7624 -84-01078-0002 

22.  1ST  Ol SCOUMf  23.  2ND  DISCOUNT 

A.  •. OATS  A.  1.0  AYS 

X  X 

29.  oescRiPTive  data 

SUPPORT  OF  ITEM  0001. 


a.  TOTAL  ITEM  AMOUNT- 

E26 , 021 . 21 


16.  SVC/ASENCY  use 


18.  AUTHORIZED  RATE  CONTRACT  20.  SVC  10  NO.  21.  ITEM/PROJ  MSR 

A.T.OSNI.I  »»v  I.N4COUP  PERCENT  FEE  _  . 

%  X  X  FY7624 

24.  3RD  DISCOUNT  2S  NET  26.  QUANTITY  VARIANCE  ,7  TYPE  28.  OPR 

*.  ».OAT.  ■  DAYS  A.  OVEN  I.  UNDO  *  CONTRACT 

X  XX* 


THE  AMOUNT  SPECIFIED  IN  BLOCK  8  ABOVE  IS  THE  MAXIMUM  AMOUNT  WHICH 
MAY  BE  PAID  FOR  THIS  ITEM. 


'REPRESENTS  NET  AMOUNT  Of  INCREASE/ DECREASE  WHEN  MOOIFYING  EXISTING  ITEM  NO 

N  =  NOT  APP1ICARU  E  -  ESTIMATED 

U  =  UNOEf INITl 7ED  -(IN  QTY  ANO  S)  =  DECREASE 

NSP=  NOT  SEPARATELY  PRICED  +  OR  -  (IN  ITEM  NO  )  =  ADDITION  OR  DELETION 

CltD  -nWTRAI I  .*-.*  **  • 
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O  sOtSTlNATlON 


— . . 


■NT  ,"Wl  FS4  ‘  J"W  T  m  ‘ 
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PART  I  SECTION  B  OF  THE  SCHEDULE 

F" 

PROC  INSTRUMENT  (0  NO.  (PUN)  1 

2.  SPUN  | 

_ —i  VJ+  V 

3-  s 

SUPPLIES  LINE  ITEM  DATA 

L 

F33615-83-D-4002  ! 

|  0024 

PACE  3  OF  ,1 

S.  OU  AM  TlTY* 


4.  ITEM  NO. 

0004 

*  SCTfUO.ACRh  11.  MSM 
CLAS 


PURCH 

UNIT 

LO 


7.  UNIT  PRICE 

S 

12.  FSCM  AND  PART  MUM8CR 


U 

sm 

»OA 

D 


AA 


N 

IS.  NOUN 


14.  sac  codes 

,rqA  *.ACP  C.PO» 

D  D  CHEM/PHYS  ANALYSIS  AND  DATA 

IT  P6/MIPR  DAT*  1«.  AUTHORIZED  RATE 

'  A.PH06MC3 5  PAY  5.NICOUP 

FY76 24-84 -0107 8 -00 04  % 

22.  1ST  OISCOUNT  23.  2*0  OISCOUHT 

3«OAY>  A*  •.OATS 


8.  TOTAL  item  AMOUNT* 

S  E982.56 


18.  SVC/A6CNCY  USC 


CONTRACT  20.  SVC  10  NO. 
•»*f»CRCENT  FEE 


24.  3RD  DISCOUNT  NET  26.  QUANTITY  VARIANCE 

A.  5.0  AYS  **•  I 


27. 


13.  CIRR 


21.  ITCM/PROJ  M6R 

FY7624 

26.  OPR 


TY.C 
CONTRACT 

J 


DATS  *•  o»t«  *.  undid 

S  3  »  * 

2*.  OtSCRIPTlVE  OATA 

PERFORM  CHEMICAL  TESTS  IN  ACCORDANCE  WITH  DESCRIPTION  OF  TASK  SET 
FORTH  IN  PARAGRAPH  1,  PAGES  4-11  OF  THIS  ORDER  AND  DELIVER  DATA  IN 
ACCORDANCE  WITH  ATTACHMENT  #3,  DD  FORM  1423,  CONTRACT  DATA  REQUIRE¬ 
MENTS  LIST  OF  THE  BASIC  CONTRACT,  AS  IMPLEMENTED  BY  PARAGRAPH  VI, 
PAGE  9  HEREOF. 


C 


THE  AMOUNT  SPECIFIED  IN  BLOCK  8  ABOVE  IS  THE  MAXIMUM  AMOUNT  WHICH 
MAY  BE  PAID  FOR  THIS  ITEM. 


4.  ITEM  NO. 


5.  OUAHTirv* 


6.  “URCH  7.  UNIT  PRICE 
unit 


s.  scrrio.ACRN  11.  "s« 
eiAs 


1*.  SITE  codes  IS.  nou. 

A. .04  O.ACP  c.ro. 


17.  pr/mipr  data 

22.  1ST  DISCOUNT 

A.  t.O«' 

% 

».  DESCRIPTIVE  OATA 


12.  FSCM  AND  PART  NUMBER 


0.  TOTAL  ITEM  AMOUNT* 


16.  SVC/ASENCY  USC 


13.  C|M 


16.  AUTHORIZED  RATE  ..  CONTRACT  20.  SVC  ID  NO.  21.  ITCm/PROJ  MSA 

D.PDOCDtSD  .AY  ..nICoup  PERCENT  FEE 


23.  2NO  DISCOUNT 


24.  3R0  OISCOUNT. 


NET  26.  OUANTITY  VARIANCE 
'DAYS  A.  OVEN  A .  UNDID 


27. 


type  28.  opr 
contract 


'REPRESENTS  NET  AMOUNT  OF  INCREASE/OECREASE  WHEN  MODIFYING  EXISTING  ITEM  NO 

N  =  NOT  APRIICA6LE  f=  ESTIMATED 

U  =  UNOEfINITIZEO  -  (IN  QTY  AND  S)=  DECREASE 

NSR  =  NOT  SEPARATELY  PRICED  +  OR  -  (IN  ITEM  NO  )  =  ADDITION  OR  OELETION 

CIRR  CONTROUED  ITEM  RPT  RQMT 


SITE 
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O  -  INTERMEDIATE 
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S.JUL  1564 

Installation  Restoration  Program 
Phase  II  Field  Evaluation 
Buckley  Air  National  Guard  Base  CO 

I.  Description  of  Tork 

The  purpose  of  this  task  is  to  determine  if  environmental  contamination 
has  resulted  from  waste  disposal  practices,  fuel  spills  and  fire  training 
activities  at  Buckley  ANGB  CO;  to  provide  estimates  of  the  magnitude  and 
extent  of  contamination,  should  contamination  be  found;  to  identify  potential 
environmental  consequences  of  migrating  pollutants;  to  identify  any  additional 
investigations  and  their  attendant  costs  necessary  to  properly  evaluate  the 
magnitude,  extent,  and  direction  of  movement  of  discovered  contaminants. 

Ambient  air  monitoring  of  hazardous  and/or  toxic  material  for  the  protec¬ 
tion  of  contractor  and  Air  Force  personnel  shall  be  accomplished  when 
necessary,  especially  during  the  drilling  operation. 

T\r  pre^urviy  report  (mailed  under  seperate  cover)  and  Phase  I  IRP  report 
(mailed  under  seperate  cover)  incorporated  background  and  description  of  the 
sites  for  this  task.  To  accomplish  the  snrvey  effort,  the  contractor  shall 
take  the  following  steps. 

A.  General 

1.  Determine  the  aerial  extent  of  each  site  by  reviewing  available 
aerial  photos  of  the  base,  both  historical  and  the  most  recent  panchromatic 
and  infrared,  and  by  field  reconnaissance. 

2.  Locations  where  surface  water,  sediment,  and  core  samples  are 
collected  shall  be  marked  with  a  permanent  marker,  and  the  location  recorded 
on  a  site  map. 

3.  A  total  of  four  ground-water  monitoring  wells  shall  be  installed. 

The  exact  location  of  the  wells  shall  be  determined  in  the  field. 

4.  Each  ground-water  monitoring  well  shall  be  constructed  of  2-inch 
I.D.  Schedule  40  PVC  casing  and  screen.  Each  well  shall  be  completed  to  a 
depth  of  at  least  20  feet  below  the  water  table  i 
in  each  well  shall  consist  of  0.010  inch  slotted 
geologic  findings  during  the  drilling  operation, 
penetrate  the  water  table  by  20  feet  and  extend  : 

A  gravel  pack  or  sand  pack,  as  determined  in  the 
soil  formation,  shall  be  emplaced  around  the  well  screen, 
sand  shall  be  placed  above  the  gravel  pack.  Bentonite  pe 
on  top  of  the  sand  to  seal  the  screened  interval,  and  the 
completed  using  a  bentonite  grout  mixture  to  the  surface, 
provided  with  a  surface  grout  seal  and  nrotectiv*  «*ee!  o 
cap.  All  wells  shall  be  developed,  water  levels  measured, 

on  a  site  map. 
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5.  Ground-vater  monitoring  veils  shall  comply  vlth  D.S.  EPA 
publication  330/9-81-002  NET C  Manual  for  Groundur ter/ Sub surface  Inve st i »a t i on 
at  Baiardoos  Waste  Sites,  and  State  of  Colorado  requirements  for  monitoring 
veil  installation.  All  veils  shall  be  developed  until  they  produce  clear, 
sand-free  vater.  Only  screv  type  joints  shall  be  used.  Glue  fittings  are  not 
permitted. 

6.  All  vater  samples  shall  be  analyzed  on  site  by  the  contractor  for 
pH,  temperature,  and  specific  conductance.  Sampling,  maximum  holding  time, 
and  preservation  of  samples  shall  comply  strictly  vith  the  folloving  refer¬ 
ences:  Standard  Methods  for  the  Examinat ion  of  Water  and  Wastevater.  15th  Ed. 
(1980),  pp  35-42;  ASTM.  Part  31,  pp  72-82,  (1976),  Method  D-3370;  and  Methods 
for  Chemical  Analyst s  of  Waters  and  Wastes .  EPA  Manual  600/4-79-020,  pp  xiii 
to  xix  (1979).  All  vater  samples  shall  be  analyzed  using  minimum  detection 
levels,  as  specified  in  Attachment  1. 

7.  The  contractor  shall  split  all  vater  samples.  One  set  of  samples 
shall  be  analyzed  by  the  contractor  and  the  other  set  of  samples  shall  be 
forwarded  for  analysis  through  overnight  delivery  to: 

USAF  OEHL/SA 

Bldg  140 

Brooks  AFB  TX  78235 

The  samples  sent  to  the  OSAF  OEHL/SA  shall  be  accompanied  by  the 
folloving  information: 

a.  Purpose  of  sample  (analyte) 

b.  Installation  name  (base) 

c.  Sample  number  (on  containers) 

d.  Source/location  of  sample 

e.  Contract  Task  Numbers  and  Title  of  Project 

f.  Method  of  collection  (bailer,  suction  pump,  air-lift  pump, 

etc . ) 

g.  Volumes  removed  before  sample  taken 

b.  Special  Conditions  (use  of  surrogate  standard,  special 
nonstandard  preservations,  etc.) 

i.  Preservatives  used 

This  information  ahall  be  forwarded  vith  each  sample  by  properly 
completing  an  AF  Form  2752  (copy  of  form  and  instruction  on  proper  completion 
mailed  under  separate  cover).  In  addition,  copies  of  field  logs  documenting 
sample  collection  should  accompany  the  samples.  Cha in-of-cus tody  records  for 
all  samples,  field  blanks,  and  quality  control  duplicates  shall  be  maintaired 
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All  contractor  QA/QC  program  analysis  results  shall  be  included  in  the 
analytical  resnlts  of  draft  final  report  (as  specified  in  Item  VI  below). 

8.  Field  data  collected  for  each  site  shall  be  plotted  and  mapped. 

The  nature  of  contamination  and  the  magnitude  and  potential  for  contaminant 
flow  within  each  site  to  receiving  streams  and  ground  waters  shall  be 
determined  or  estimated.  Upon  completion  of  the  sampling  and  analysis,  the 
data  shall  be  tabulated  in  the  next  R4D  Status  report,  as  specified  in  Item  VI 
below. 

B.  In  addition  to  items  delineated  in  A  above,  conduct  the  following 
specific  actions  at  sites  identified  on  Buckley  ANGB  CO: 

1.  Site  1.  Landfill  Zone  including  Oil  Pit 

a.  Install  four  ground-water  monitoring  wells,  two  wells  located 
downgradient  of  the  site  and  two  wells  located  upgradient  of  the  site.  Total 
footage  of  wells  drilled  shall  not  exceed  220  feet. 

b.  One  downgradient  well  shall  be  located  SO  feet  north  of  the 
landfill  along  the  west  boundary  of  the  installation.  The  second  downgradient 
well  shall  be  located  SO  feet  west  of  the  oil  pit,  in  a  position  so  as  not  to 
interfere  with  the  north-south  gravel  road.  Veils  shall  be  an  average  of  40 
feet  in  depth.  Soil  samples  shall  be  retained  for  analysis  at  2  1/2-foot 
intervals  from  the  surface  to  10  feet  below  the  surface  (BLS) .  From  10-40 
feet  BLS,  samples  shall  be  retained  for  analysis  at  1S.0  feet  BLS,  S  feet 
above  the  water  table,  at  the  saturated/unsaturated  zone  interface,  and  5  feet 
below  the  water  table.  A  maximum  of  6  samples  shall  be  analyzed. 

c.  Each  soil  sample  shall  be  analyzed  for  Total  Organic  Carbons 
(TOC),  Total  Organic  Halogens  (T0X) ,  phenols,  and  the  pesticides  specified  in 
Attachment  1. 


d.  Collect  one  ground-water  sample  from  each  downgradient 
monitoring  well. 

e.  Each  ground-water  sample  shall  be  analyzed  for  TOC,  TOX, 
phenols.  Total  Dissolved  Solids  (TDS) ,  cadmium,  chromium,  lead,  nickel,  and 
silver,  and  the  pesticides  specified  in  Attachment  1. 

f.  One  upgradient  well  shall  be  located  400  feet  north  of  the 
southern  base  boundary.  The  second  upgradient  well  shall  be  located  400  feet 
east  of  the  western  base  boundary,  fells  shall  be  an  average  of  70  feet  in 
depth.  Soil  samples  shall  be  retained  for  analysis  at  5  feet  above  the  water 
table,  at  the  saturated/unsaturated  zone  interface,  and  5  feet  below  the  water 
table.  A  maximum  of  6  samples  shall  be  analyzed. 


g.  Each  soil  sample  shall  be  analyzed  for  TOC,  TOX,  phenols,  and 
the  pesticides  specified  in  Attachment  1. 

h.  Collect  one  ground-water  sample  from  each  upgradient  well. 

i.  Each  ground-water  sample  shall  be  analyzed  for  TOC,  TOX, 
phenols,  TDS,  cadmium,  chromium,  lead,  nickel,  and  silver,  and  the  pesticides 
specified  in  Attachment  1. 


U  % 
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2.  Site  2.  Fire  Training  Area  2 

a.  Two  aoil  borings  shall  be  drilled  at  this  site.  Each  boring 

shall  be  drilled  to  a  depth  of  10  feet  BLS.  One  boring  shall  be  centrally 
located  at  the  site.  The  second  boring  shall  be  located  downhill ,. 100  feet  to 
the  northeast  of  the  site.  Soil  samples  shall  be  collected  with  a  split  spoon 
sampler.  Samples  shall  be  retained  for  analysis  at  2  1/2-foot  intervals  from 
the  surface  to  10  feet  BLS.  A  maximum  of  four  samples  shall  be  analyzed. 

b.  Each  soil  sample  shall  be  analyzed  for  TOC,  TOX,  phenols,  and 

lead. 

3.  Site  3.  Fire  Training  Area  3 

a.  Two  soil  borings  shall  be  drilled  at  this  site.  Each  boring 

shall  be  drilled  to  a  depth  of  10  feet  BLS.  One  boring  shall  be  centrally 
located  at  the  site.  The  second  boring  shall  be  located  downhill,  100  feet  to 
the  southwest  of  the  site.  Soil  samples  shall  be  collected  with  •  «plit 
spoon  sampler.  A  maximum  of  four  samples  shall  be  analyzed. 

b.  Each  aoil  sample  shall  be  analyzed  for  TOC,  TOX,  phenols,  and 

lead. 

4.  Site  4.  Fire  Training  Area 

a.  Two  soil  borings  shall  be  drilled  at  this  site.  Each  boring 
shall  be  drilled  to  depth  of  10  feet  BLS.  One  boring  shall  be  centrally 
located  at  the  site.  The  second  boring  shall  be  located  100  feet  northeast  of 
the  site  toward  the  abandoned  reservoir.  Soil  samples  shall  be  collected  with 
a  split  spoon  sampler.  Samples  shall  be  retained  for  analysis  at  2  1/2  foot 
intervals  from  the  surface  to  10  feet  BLS.  A  maximum  of  four  samples  shall  be 
analyzed. 

b.  Each  aoil  sample  shall  be  analyzed  for  TOC,  TOX,  phenols,  and 

lead. 

5.  Site  S.  Storm  Drainage  System  Near  Bnilding  801 


a.  Three  soil  borings  shall  be  drilled  at  this  site.  Each  boring 
shall  be  drilled  to  a  depth  of  10  feet  BLS.  One  boring  shall  be  located  in 
the  ditch  (tributary)  immediately  north  and  dovr>  gradient  of  Bnilding  801. 

The  second  boring  shall  be  located  south  of  building  801  in  the  ditch 
(tributary)  that  receives  runoff  from  the  apron.  The  third  boring  shall  be 
located  in  the  ditch  that  is  formed  by  the  merging  of  the  two  aforementioned 
tributaries,  approximately  700  feet  south  of  the  second  boring.  Soil  samples 
shall  be  collected  with  a  split  spoon  sampler.  Samples  shall  be  retained  for 
analysis  at  2  1/2-foot  intervals  from  the  surface  to  10  feet  BLS.  A  maximum  of 
6  samples  shall  be  analyzed. 


lead. 


b.  Each  soil  sample  shall  be  analyzed  for  TOC,  TOX,  phenols,  and 
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r  Vel!  Installation  sr.d  Cletn-np 

The  veil  and  boring  area  shall  be  cleaned  following  the 
completion  of  tick  well  and  boring.  Drill  cuttings  ahall  be  removed  and  the 
general  area  clean.  If  hazardous  waste  is  generated  in  the  proceat  of  well 
ic- tall*  t  ion  the  contractor  shall  be  responsible  for  proper  containerization 
fo.  eventual  government  disposal.  The  contractor  shall  determine  those  drill 
■.Tilings  suspected  as  being  hazardous  waste  based  upon  discoloration,  odor,  or 
O-f-nie  vper  detection  instrument.  The  contractor  shall  test  2  samples  of  the 
pitted  hazardous  waste  for  EP  Toxicity  and  Ignitability  as  specified  in 
Jvr.  e  :i  t  a.  Hi  s  post  i  of  drill  cuttings  are  not  the  responsibility  of  the 

d,  Results  of  it  v  1  sampling  and  analysis  shall  be  tabulated  and 
iuro  eporated  in  the  Informal  Technical  Information  report  (Sequence  3  Atcb  1 
.ci  Sequence  ?  Atch  3  as  specified  in  Item  VI  below)  and  forwarded  to  DSAP 

..  . .  I  ■'  .  $  icr  review. 

t .  Reporting 

1.  A  draft  report  delineating  all  findings  of  this  field 
jstigation  shall  be  prepared  and  forwarded  to  the  DSAF  OEHL.  as  specified 
„  i  t  sm  VI  below,  for  A.ir  Force  review  and  comment.  This  report  ahall  include 
;:i  .•  tUi-sion  of  the  regional  site  specific  hydrogeology,  well  and  boring  logs, 
diti  iron  water  level  surveys,  water  quality  and  soil  analysis  results, 

K :  r  jeohydrclogic  nr  or.  c  sections,  g  jocr.dwa  ter  and  gradient  vector  waps, 
i.v  .  sboratory  quality  assurance  i  nf  ozma  t  i  on .  The  report  shell  follow  the 
( nr  i  led  under  separate  cover). 

7  .  Tie  re  cornice  tide,  t  ion  section  will  address  each  site  and 
;  .  -.Lsz  nr  cateporiss.  Category  1  will  consist  cf  site*  where  no  further 

.  i-ucl  cd  tr  $  remedial  action,  is  required.  Data  for  these  sites  are 
.  cl  ••-pjlieisnt  to  rale  out  unacceptable  health  or  environmental  risks. 

, .  f v  s- • s  .  -re  those  requiring  additional  monitoring  or  work  to  quan- 

■  her  *t(*is  the  •'’stent  oi  current  or  fcturc  coot  »c  i.r.s  !  i  cn.  Category 

-  .tv  that  sill  require  rested  •  «1  actions  (ret ay  for  IRP  Phase  IV 

.  r  :  •  -.1  etri.  care  tie  contractor  will  summarize  or  present  tbs  results  c  f 

-  5  ■-  r  i  •»  r  t  ■.  1  or  zsgth.'t:  y-  ■:■■".:•;*  other  tef,  iner.  t  i  r.foma- 

,  i,  :  •  •  •-  f  o  (.  '  u  j’.cns. 

r  Co  <  fc  Eft  ’  ?  p  t  f  *?. 

The  cent  tic:  or  ah  a  11  pr  ovide  cost  estimates  for  all  additional 
,  ,  -  >>  ••r.isenci  *  d  to  permit  proper  determination  of  contaminants.  The  r  ecomme  r. 

.  '1  ’ha !  J  include  ell  efforts  required  to  determine  the  magnitude 

.  -  -  i  .  cm  •>  f  movement  of  discovered  contaminant*  along  with  an  estimate  if 

;  <  i-  e  «  •  »  «■  c  t  iccotspl  1  sh  the  pi  o  rosed  effort.  Tb  i  f  inform*  t  ior.  shill  be 

■  ;  r.  •  =  ;  r  -  i  ;  1  y  bo-  -  d  s.  pre  •  i  -  ’  o  •  r  f  :  n  ,•>  •  re  po  rt. 
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III.  Base  Support:  None 

IV.  Government  Furnished  Property:  None 

V.  Government  Points  of  Contact: 

1,  lLt  Maria  K.  LaMagna 
DSAF  OEHL/TS 
Brooks  AFB  TX  78235 
(512)  536-2158 
AV  240-2158 


2.  Mr  Michael  Rowan 

140  TAC  Eospital/SGPB 
Buckley  ANGB  CO  80010 
(303)  340-9675 
AV  877-9672 


Maj  Edvard  M.  Cain 
OLAA/DE 

Buckley  ANGB  CO  80010 
(303)  340-9900 
AV  877-9900 


4.  Lt  Col  Michael  C.  Vasheleski 
ANGSC/SGB 

Andrevs  AFB  MD  20331 
(301)  981-5926 
AV  858-5926 


VI.  In  addition  to  sequence  numbers  1,  5  and  10  vhich  are  applicable  to  all 
orders,  the  reference  numbers  below  are  applicable  to  this  order.  Also  shown 
are  data  applicable  to  this  order: 


Sequence  No  Block  10 


Block  11 


Block  12 


Block  13 


Block  14 


16 


Atch  1 
4 
3 


ONE/R 
O/T ime 


84DEC30 

•  a 


85JAN 10 

•  • 


85MAY10 


2 


A* 

s. 


4 

"A 


S 


Atch  * 

r 


O/Time 


*« 


•  • 


.mum  of  two  draft  reports  will  be  required.  After  incorporating  Air 
Force  comments  concerning  the  first  draft  report,  the  contractor  shall  supply 
the  DSAF  OEHL  with  a  second  draft  report.  The  report  will  be  forwarded  to  the 
applicable  regulatory  agencies  for  their  comments.  The  contractor  shall 
supply  the  DSAF  OEHL  with  20  copies  of  each  draft  report  and  50  copies  plus 
the  original  camera  ready  copy  of  the  final  report. 
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►•Opon  completion 
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Levels 

of  Detection  Required 

3 

Lsvels  of  Detection  are 

for  water  unless  shown  otherwise: 

Analvte 

AatHyUgul  Htlfegi 

BttfcUga-U&ll 

•Total  Organic  Carbons  (TOC) 

EPA  Method  415.1 

1000  pg/L 

8 

•Total  Organic  Halogens 

(TOX) 

EPA  Method  9020 

5  pg/L  (water); 

5  Pg/|  (soil) 

ij 

Phenol 

EPA  Method  420.1 

1  pg/L  (water); 

1  pg/f  (soil) 

3 

Cadaina  (1) 

EPA  Method  213.2 

10  pg/L 

Chronica  (1) 

EPA  Method  218.1 

30  pg/L  (water); 

5  pg/f  (toil) 

te 

Lead  (1) 

EPA  Method  239.2 

20  pg/L  (water); 

2  pg/g  (soil) 

Nickel 

EPA  Method  249.1 

100  pg/L 

Silver  (1) 

Total  Dissolved  Solids 

EPA  Method  272.2 

10  pg/L 

(TDS)  (2) 

EPA  Method  160.1 

1000  pg/L 

£ 

EP  Toxicity 

40  CFR  261.24 

ee 

Ignitabil ity 

40  CFR  261.21 

see 

£ 

Aldrin 

Standard  509A 

.02  pg/L 

rj 

DDT  isoaers 

Standard  509A 

.02  pg/L 

Dieldrin 

Standard  509A 

.02  pg/L 

Endrin  (1) 

Standard  509A 

.02  pg/L 

Heptachlor 

Standard  509A 

.02  pg/L 

Hcptachlor  Epoxide 

Standard  509A 

.02  pg/L 

Methoxychlor  (1) 

Standard  509A 

.20  pg/L 

vi 

2,4-D  (1) 

Standard  509B 

.06  pg/L 

2.4.3-T 

Standard  S09B 

.06  pg/L 

2,4,5-TP  (Silver)  (1) 

Standard  509B 

.06  pg/L 

5? 

For  soils,  nse  detection  levels  shown  above,  but  report  values  ss  aicrograas 
pesticide  per  grsa  of  soil. 


(1) "Primary  Drinking  Wster  Standard,  40  CFR  141.11. 

(2)  "Secondary  Drinking  Water  Standard,  40  CFH  143.3. 

A 

•Detection  levels  for  TOC  and  TOX  Boat  be  3  tines  the  noise  level  of  the 
instrument.  Laboratory  distilled  water  nnst  show  no  response.  If  so, 
corrections  of  positive  results  anst  be  Bade.  ./j 

Cs 
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PART  I  SECTION  F  OF  THE  SCHEDULE  '*  proc  instrument  to  ho.  ipiin)  l.  spur  3. 

SUPPLIES  SCHEDULE  DATA  |  F336 15 -83 -D- 400 2  |  |  0024  j  |p*ge|  1?of  t 

4.  ITEM  NO.  5.  A  CRN  6  7.  MlLSTRIP  OOC  NO.  AnO  SUFFt*  b!  COM  ITEM  SERIAL  NO.  9.  EN  0 ING  S  E  Rl  AL  NO.  10.  CLIN  lOEN'j 

PHI  (WHEN  APPL)  EXHIBIT 

0001  AA 


|2.  spun  j  3 . 


(WHEN  APPL) 


1«  *>  TTY  «5  SHIP  TO  16.  MARK  FOR 

FY7624 


11.  DEL  SCHCO  OaTE  12.  ENDING  OaTC  13.  OEL  SCHC^'J*  C  wTY  * 

(W MLn  APPL) 

A.  85DEC30  A.  A.  1 


c.  c.  C.  E.  E  E. 

17.  DESCRIPTIVE  OaTa 

SEE  SECTION  H  (iv)  OF  THE  BASIC  CONTRACT  FOR  FY7624  ADDRESS. 


1 1 .  OCL  SCHCO  DATE 

12. 

ending  dau 
(WHEN  APPL) 

13 

D. 

0. 

0. 

E . 

E  . 

1 . 

§ 

F*s 


ALL  TECHNICAL  EFFORT  TO  BE  COMPLETED  NO  LATER  THAN  84  DEC  30.  DATE 
ABOVE  IS  DATE  FOR  GOVERNMENT  ACCEPTANCE  OF  DATA. 

DATA  TO  BE  DELIVERED  IN  ACCORDANCE  WITH  ATTACHMENT  #1,  DD  FORM  1423, 
AS  IMPLEMENTED  BY  PARAGRAPH  VI,  PAGE  7  HEREOF. 


,v, 

a  3 


4.  IT^MNO.  s.  ACRn  6  rsp  7.  MlLSTRIP  DOC  NO.  ANO  SUfTu  8.  CON  ITEM  SERIAL  NO  9.  LnOIhG  SERIAL  nO.  10.  Cun  <0€NT 


0002 

11.  OCL  SCHCO  QATC  12.  ENDING  OATC  13.  0CL  SCHEDULE  QTV«  14.  SCTY  IS.  SHIP  TO  16.  MARK  FOR 

(WHEN  APPL)  _  CLAS  _ _ „ 

A.  84DEC30  A  A  1  U  FY7624 

11.  OCL  SCHCO  OATC  12.  Ending  OaTC  13.  oci  SCmCDulC  qt>  • 

(WHEN  *  P  PL  ) 


( WHEN  APPL  I 


c.  c.  c.  t.  c  f 

17.  ocscRiPTivr  o.r* 

SEE  SECTION  H  (iv)  OF  BASIC  CONTRACT  FOR  FY7624  ADDRESS. 

ALL  TECHNICAL  EFFORT  TO  BE  COMPLETED  NO  LATER  THAN  84  DEC  30. 


4.  ITEM  NO?  Si  ACRN  1  TSP  7!  MlLSTRIP  OOC  NO.  amO  SUfM*  8.  CON  ITEM  SERIAL  NO.  9.  E  NO  I  NO  SC  Rl  A  L  no  .  10.  Clin  'DENT 

PH,  {WmCnAPRLI  Exhibit 

0004  AA 

II.  oil  schco  oatc  12.  enoims  o»rc  13.  oel  schedule  or» «  M.scrv  15.  ship  to  is.  m»«»  ro» 

(WHEN  APPL)  CLAS 

A.  85DEC30  A.  A.  1  U  FY7624 


h 

L 


11.  DEL  SCHCO  DATE  12.  EnOinGOaTC  13.  OCl  JChCOuU  CMi  ■ 

(WHEN  APPL  1 


C.  C.  C.  C.  C- 

17.  DESCRIPTIVE  DATA 

SEE  SECTION  H  (iv)  OF  BASIC  CONTRACT  FOR  FY7624  ADDRESS. 

DATA  TO  BE  DELIVERED  IN  ACCORDANCE  WITH  ATTACHMENT  #3,  DD  FORM  1423, 

AS  IMPLEMENTED  8Y  PARAGRAPH  VI,  PAGE  9  HEREOF.  .  j 


'REPRESENTS  A  NIT  INCREASE /DECREASE  WHEN  NO  ♦  OR  -  APPEARS  AUER  THE  ITEM  NO 

f  s  ESTIMATED 

-  (IN  QTY)  =  DECREASE 

►  OR  -  (IN  ITEM  NO  I  =  A  DOIT  ION  OR  OEiFTION 


AFSC  ™  706 


PPCviOul  EDIT  *  ON  Will  3  E  USED 


■A/VV 


BUCKLEY 

ANGB 

BORING 

MWt 

10/23/84 

soi  1 

SC  Yellow,  low  plasticity,  medium  to  fine 
sandy  clay 


UAL  I  Blui  sh-yray,  weathered  silt/clay  stone 


Ye  1  low,  sandy  c  1  ay 
~B1  u  Tsh"  g  Fa'y  7  ~ s~  T  f/cT  a  y"  “  Ton  e 


SC  j  Yellow,  sandy  clay 

Llghfbrown  to  yeTlow  sand/silt  stone  wfth 
rust  staining 

gM|  Bluish-gray ,  silt/clay  stone 


gC  Yel low,  brown  and  black,  very  weak,  weath¬ 
ered  sandstone;  moist 


CL  brown,  soft  clay  mixed  with  hard  sandstone 


Light  gray  silt  stone  with  thin  ( 1 / 1 6  inch), 
yel low  sand  lenses. 


Gray,  weak  shale  with  black  flecks 
Blue,  waxy,  weak  sTia  l"e 

Grades  to  gray-blue,  stronger,  not  as  waxy 


LOG  OF  BORING 


amaa  &  Moor* 


PLATE  C-l 


,>y..v.v- v,v.nv.V7'<'.  •’?>'» .  -  V  v; 


PLATF  C 


DEPTH  IN  FEET 


5— 


10— 


15- 


BUCKLEY  ANGB 
BORING  FT-2,  B-1 


10/30/84 


0.0 


Light  brown,  semi-stiff,  low  plasticity, 
fine  clayey  sand;  no  odor 


Same  with  some  gypsum 

Grades  to  higher  gypsum  content 


With  layer  of  charred  material 
T.D.=11.5'  in  gray  hard  claystone;  no  odor 


LOG  OF  SORING 


Dames  A  Moore 


* Vi 

i 


v 


*  i 


rtn 


yjyl 

st'/ 

\  >*•  I 


PLATE  C-7 


V ('  > i  'iVi/  v/ 


OEPTH  IN  FEET 


BUCKLEY  ANGB 
BORING  FT-2,  B-2 

10/30/as _ 

IzttJ s  Some_  carbon _i n  top  2  inches 


Light  brown,  semi-stiff,  low  plasticity, 
sc  fine  sandy  clay 

Grades  into  stiffer  clay  with  more 
sand  and  some  gypsum 


dGray,  hard,  weathered  clay/shale  stone  with 
some  gypsum 

Not  as  weathered;  no  odor 

T.D.-11.5' 


LOG  OF  BORING 


DamM  A  Moor* 


PLATE  C-8 


depth  in  feet 


ITU  VH1T*  V*  V*  W  v^*nfv\rvv  V, 


BUCKLEY  ANGB 
BORING  FT-3,  B-1 

10/29/84 


g  Wet  sand  and  pea  gravel  fill;  strong 

fuel  odor 

gM  Grayish-green,  soft,  wet  silt;  strong 
'  fuel  odor 

;  SP  Hrnwnish-,  moist  weathered  siltstone  with 
*  \  _!t_rong__fue_l_o_d_o£ _ _ _  _ 

*;  GP  Coarse-grained  gravel  and  wet,  loose  sand 
‘.J  Light  odor 

T.D.  =  1 1 .5' 


LOG  OF  BORING 


Damu  &  Moor* 


PL«TF  C-9 


vyyxsvs'/.v 


BUCKLEY  ANGB 
BORING  FT-3,  B-2 


5— 


10— 


15- 


10/29/84 


1 

JJL. 

fill  and  topsoi  1 

Oark  brown,  dry,  tightly  packed  silty  sand 

20  ■ 

SM 

with  some  pea  gravel  in  the  top  6";  sligh 

■ 

odor 

Grayish-brown,  hard,  weathered  s i 1 tstone/ 

■ 

.  a  i 

clay  stone;  no  odor 

al 

SP 

Medium  to  fine  grained,  loose,  moist  sand; 

9| 

s_Uaht-Qdor  _  .  . 

■ 

SC 

Sandy  claystone  with  white  mottling 

"1 

SP 

Fine  to  medium,  clean  dry  sand;  no  odor 

T.D.-11.5' 


»- 

ui 

IU 

U. 

Z 

X 

H- 

O. 

UJ 

a 


LOG  OF  BORING 


Demos  &  Moor* 

PLATE  C-IO 


OEPTH  IN  FEET 


BUCKLEY  ANGB 
BORING  FT-1,  B-1 


10/29/84 


5— 


10- 


15- 


.0.0 


Fill _ w some  gravel  _and _s_and 

White,  weathered,  semi -hard  claystone;  no 
odor 

Grades  to  more  consolidated,  brown  and 
white  with  some  sand 


Red,  fine  grained,  hard  sand/claystone  with 
iron  stain 
T.D.=1 1.5* 


LOG  OF  BORING 


Dames  &  Moore 


DEPTH  IN  FEET 


BUCKLEY  ANGB 
BORING  FT-1,  B-2 


I0/29/S4 


_ 

CL  Medium  brown,  semi -soft,  medium  plasti- 
\  city,  clay 


Dark  brown,  stiff,  low  plasticity,  silty 


Keddi sh-brown  ,  crumbly  siltstone 


Reddish-brown,  sand/silt  stone  with  pockets 
of  gypsum 


T.D.=1 1.5* 


LOG  OF  BORING 


Dime*  A  Moore 


WA'itW 


DEPTH  IN  FEET 


BUCKLEY  ANGB 
BORING  v.SITE  p-1 

10/29/84 _ 

- }j>3 n d_  a n d_ J oose_  0.r_ave  1_ 


Light  brown,  soft,  fine  to  medium  sandy 
clay  with  some  scattered  pea  gravel  and 
SC  some  white  clayey  areas,  no  odor 


GP 

w. 

sc : 

*  4  •  * 

|GP 

T.D.  =  11.5‘  v/ater  was  encountered  at  the  sur¬ 
face 


LOG  OF  BORING 


Dsmai  A  Moor* 


DEPTH  i.N  FEE  i 


""  »'*w»!»njinBnw.ww!  -V'  ^^‘^^F.a^^^^'^^-\rJV-^V_%W^>^W^WtfSA.Vu’V'JSrL1VWwV-JVT.V-'-%T.' 


BUCKLEY  ANGB 
BORING  SITE  5,  B-2 

10/29/84 

bitaLfiiiL 


-  ^iray  silt 

Gray  i  sii-bi  ack  sludge;  sorne~odo7  ~ 

\ _ _ _ »____  __  _ 

sc  Gray,  soft,  moist  sandy  clay  with  black 

s-SJtaiajjja; _ Uflh.t_xiilar _ 

SM  Light  gray,  silty  sand  with  dark  and  light 
_ _ sjx>ts _no_qdor. _ _ _ _ _ _ 


Stiff,  medium  sandy  clay  with  iron  stains; 
no  odor 

~~  £_rades_  _to  _r.ior e  _c_l  a^ _ _ _ 

J Gray .  stiff,  sandy  clay;  no- oJo~ 

T.  D.=  11.5* 

Water  was  encountered  at  the  surface 


LOG  OF  BORING 


Damig  A  Moors 


^LATF  C-14 


BUCKLEY  ANGB 
BORING  SITE  5,  B-3 

10/29/84 


_ 

Light  brown,  soft,  medium  plasticity, 

L sjj  t  y_  j andj_ _no_odor _  _  _ 


0.0 


Light  brown,  soft,  low  plasticity,  very 
fine  sandy  clay;  no  odor 

White,  very  fine,  moist,  no  plasticity 
—  5.Ul_0\O£k-ILau£.) _ 


_  Brown  coarse  sand  with  some  silt 


Coarse  sand 


T.D.  =  n  .5' 


LOG  OF  BORING 


Damaa  A  Moon 

PLATE  C-IS 


DEPTH  IN  FEET 


BUCKLEY  ANGB 
BORING  SITE  5,  B-3 


o 


5— 


IQ- 


15 


10/29/84 


sTqp_soi_l_  _ _  _ _ _ _  _ 

Light  brown,  soft,  medium  plasticity;  no 

__  xdac _ _ 

Light  brown,  somewhat  clayey,  very  fine 
sand,  soft,  low  plasticity;  no  odor 

’no°S&oPour  *  very  fine*  low  plast,“ 

-Bxijwa,  _some_  .s.  U_t _ 

Large  grain  sand,  very  clean 

T.D.=11.5I,  clean  hole 


0.0' 


LOG  OF  BORING 


Dames  &  Moore 


APPENDIX  C  (continued) 

PRIVATE  WELLS  IN  THE  VICINITY  OF 
BUCKLEY  ANGB,  COLORADO 
LISTED  BY  LOCATION 
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December  21,  1984 
Ref:  257-5338 


DAMES  &  MOORE 
FEB  13  1985 
PARK  RIDGF  !L 


Mr.  Steve  Werner  , 

Dames  &  Moore 
1626  Cole  Blvd. 

Golden,  Colorado  80401 

Dear  Steve: 

Enclosed  is  a  list  of  elevations  for  the  wells  at  Buckley  Air  National  Guard  Base 
and  Lowry  Air  Force  Base.  Photocopies  of  all  field  notes  with  sketches  and  ties  to 
the  wells  and  borings  are  also  included. 

It  has  been  a  pleasure  to  serve  you  on  this  project. 

Please  call  us  if  you  should  have  any  questions  on  this  matter,  or  require  any 
further  services. 


Respectfully 


(D&u. 

Nelson  O'Connor,  P.L.S. 
Project  Manager 
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December  21,  1984 
Ref:  257-5338 


WELL  ELEVATIONS 
Buckley  Air  National  Guard  Base 


Number 

i  Elevation 

Note 

MW  1 

5549.85 

Top  of  PVC 

MW  1 

5547.08 

Ground 

MW  2 

5560.58 

Top  of  PVC 

MW  2 

5558.14 

Ground 

MW  3 

.  5520.59 

Top  of  PVC 

MW  3 

5517.94 

Ground 

MW  4 

5517.80 

Top  of  PVC 

MW  4 

5515.37 

Ground 

Lowry  Air  Force  Base 

Number 

Elevation 

Note 

MW  1 

5412.53 

Top  of  PVC 

MW  1 

5410.62 

Ground 

MW  2 

5415.98 

Top  of  PVC 

MW  2 

5414.29 

Ground 

MW  3 

5432.24 

Top  of  PVC 

MW  3 

5431.24 

Ground 

MW  4 

5436.48 

Top  of  PVC 

MW  4 

5434.84 

Ground 

MW  5 

5384.22 

Top  of  PVC 

MW  5 

5382.21 

Ground 
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WELL  ELEVATIONS 
Buckley  Air  National  Guard  Base 


Number 

Elevation 

Note 

MW  1 

5549.85 

Top  of  PVC 

MW  1 

5547.08 

Ground 

MW  2 

5560.58 

Top  of  PVC 

MW  2 

5558.14 

Ground 

MW  3 

5520.59 

Top  of  PVC 

MW  3 

5517.94 

Ground 

MW  4 

5517.80 

Top  of  PVC 

MW  4 

5515.37 

Ground 

Lowry  Air  Force  Base 

Number 

Elevation 

Note 

MW  1 

5412.53 

Top  of  PVC 

MW  1 

5410.62 

Ground 

MW  2 

5415.98 

Top  of  PVC 

MW  2 

5414.29 

Ground 

MW  3 

5432.24 

Top  of  PVC 

MW  3 

5431.24 

Ground 

MW  4 

5436.48 

Top  of  PVC 

MW  4 

5434.84 

Ground 

MW  5 

5384.22 

Top  of  PVC 

MW  5 

5382.21 

Ground 
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FIELD  AND  LABORATORY  QUALITY  CONTROL  PROGRAMS 
FIELD  INVESTIGATION  QUALITY  CONTROL  PROGRAM 

Quality  control  of  field  activities  consists  of  following  established  Drocedures 
during  the  conduct  of  the  work.  In  those  cases  that  require  the  drilling  of  test 
borings,  installation  of  piezometers  or  monitor  wells,  and  taking  of  soil  and  water 
samples,  the  procedures  include  the  preparation  of  records  to  document  the 
compliance  with  these  procedures.  These  field  records  include  boring  logs,  monitor 
well  installation  records,  daily  field  memoranda,  sample  shipment  and  test  instruction 
forms  for  soil  sample  testing,  and  chain-of-eustody  records  for  all  soil  and  water 
samples  intended  for  chemical  analyses.  The  nature  of  water  sample  tests  was 

established  in  advance  so  that  plans  could  be  made  to  snip  samples  in  an  appropriate 
and  timely  manner. 

The  pH  and  specific  conductivity  meters  used  for  field  water  quality 
measurements  were  calibrated  with  known  standards  immediately  before  the 
measurements  were  made.  The  H NU  photoionization  detector  and  explosimeter  used 
to  monitor  vapors  generated  while  drilling  have  internal  calibration  routines  that 
were  followed  when  the  meters  were  turned  on.  A  detailed  description  of  sampling 
procedures  is  located  in  Section  III. 

LABORATORY  QUALITY  CONTROL  PROGRAM 

UBTL  is  an  accredited  laboratory  of  the  American  Industrial  Hygiene  ( A I H  A ) 
Association  (No.  17)  and,  as  such,  participates  in  an  extensive  interlaboratory 

proficiency  analytical  testing  program  sponsored  by  the  National  Institute  for 

Occupational  Safety  and  Health  (NIOSH).  In  addition,  UBTL  is  currently  licensed  by 
the  Center  for  Disease  Control  (CDC)  to  perform  chemical  and  clinical  analyses  of 
biological  specimens  and  is  State  of  Utah/USEPA  approved  for  environmental 
analyses.  The  comprehensive  internal  quality  control  program  at  UBTL  is  detailed  as 
follows. 

Introduction 

UBTL  has  implemented  an  effective  system  for  Quality  Control  (QC). 

Procedures  that  are  employed  include: 

1.  Services  of  a  full-time  Quality  Controi/Gualitv  Assurance  Section; 

2.  Preparation  of  internal  quality  control  samples; 

3.  Collection  and  evaluation  of  quality  control  data; 

4.  Generation  of  quality  control  charts,  and 

5.  Instrument  calibration  and  maintenance. 
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Sample  Analyses 


At  least  one  blank  sample  and  one  reagent  blank  are  included  with  each  set  of 
analyses  and  processed  through  the  comolete  analytical  procedure  in  order  to  detect 
any  contamination  in  either  collection  media  or  reagents.  In  addition,  duplicate 

analyses  are  accomplished  on  a  minimum  of  10  percent  of  all  samDles  submitted  from 
the  field.  Internal  quality  control  samples,  generated  in  the  laboratory  and 

containing  known  quantities  of  specified  analyte(s),  are  run  at  the  rate  of  10  percent 
of  the  total  field  sample  workload.  At  the  comoletion  of  the  analysis  of  a  samole 
set,  each  chemist  calculates  his  results  and  reports  the  results  on  the  Analytical 
Report  Form.  Results  for  replicated  samples  and  internal  quality  control  samples  are 
reoorted  on  the  computer-generated  Quality  Control  Data  Sheet.  Before  the  results 
are  submitted  to  the  Group  Leader,  another  peer  chemist  analyst  is  assigned  to 

check  results  for  possible  errors  in  the  calculations.  He  must  aporove  results 
reported  on  both  the  quality  control  sheet  and  the  sample  sheet.  The  Group  Leader, 
after  his  evaluation  of  the  data,  gives  the  report  sheets  to  the  Quality  Assurance 
Specialist  (QAS)  for  his  evaluation  and  implementation  of  any  required  action. 

Specific  steps  are  followed  when  any  one  QC  sample  result  is  determined  to  be 
out  of  control  in  connection  with  the  analysis  of  a  field  samole  set.  QC  charts 
with  adjusted  control  limits  of  _+  3  standard  deviations  will  generally  be  used  to 

determine  whether  a  result  is  out  of  control.  If  QC  results  are  in  control,  the  QAS 
signs  off  the  report.  It  is  then  reviewed  by  the  Section  Head  for  ueeuraev  of  the 
results.  Upon  final  approval  of  the  reports  by  the  QAS  and  the  Section  Head,  the 
reports  are  sent  to  the  sponsor. 

The  paperwork  containing  the  raw  data  for  a  sample  set  (i.e.,  chart  paper, 
computer  readouts,  paper  tapes,  calibration  curves,  tables  of  data,  etc.)  is  collected 
and  placed  m  an  8i-inch  by  11-inch  envelope  that  has  been  labeled  with  sample 
numbers,  analyst,  date,  and  other  pertinent  information.  The  envelopes  are  filed  by 
laboratory  number  for  possible  future  reference  and  data  retrieval.  Raw  data  for 
each  sample  analysis  are  therefore  readily  available,  if  needed. 

Quality  Control  Sample  Data  Analysis 

A  record  of  the  preparation  of  internal  QC  samples  is  detailed  in  the  QC  log 
book  maintained  by  the  QAS.  As  appropriate,  a  set  of  QC  samples  is  distributed  to 
the  chemist  along  with  each  sample  set  at  an  average  rate  of  at  least  10  percent  of 
the  submitted  samples.  The  analyses  and  data  evaluations  are  performed  for  these 
QC  samples,  along  with  tiie  submitted  samples,  and  results  are  tabulated  on  the 
computer-generated  Quality  Control  Data  Sheet.  At  least  duplicate  results  are 
reoorted  for  each  internal  QC  sample. 
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QC  charts  are  generated  for  each  analyte  through  the  analysis  of  QC  samole 
results.  Each  result  is  divided  by  the  theoretical  va’ue  to  standardize  results  so 
that  data  from  all  concentrations  can  be  directly  compared  for  accuracy  and 
precision.  When  a  control  data  set  of  N  sample  results  has  been  accumulated,  the 
following  statistics  are  calculated:  mean  percent  recovery,  replicate  standard 
deviation,  and  set  standard  deviation.  These  statistics  are  then  used  to  determine 
accuracy  and  precision  QC  limits. 

The  control  data  set  is  updated  after  evaluation  of  20  successive  QC  samDles 
and  includes  data  on  the  50  most  recent  results.  Any  control  sample  analysis  that  is 
beyond  accuracy  or  precision  limits  is  not  used  in  the  subsequent  determination  of 
new  limits. 

External  Quality  Control  Programs 

In  addition  to  internally  generated  QC  data,  other  information  concerning  QC  is 
provided  by  the  participation  of  UBTL  in  four  interlaboratory  QC  programs:  NIOSH 
Proficiency  Analytical  Testing  (PAT)  Program;  two  CDC  Blood  Lead  QC  Programs; 
and  State  of  Utah  Environmental  Quality  Control  Program.  The  PAT  Program  and 
the  CDC  Blood  Lead  Programs  involve  the  participation  of  more  than 
100  laboratories  on  a  nationwide  basis.  The  PAT  Program  addresses  the  analysis  of 
filter  samples  for  lead,  cadmium,  zinc,  free  silica,  and  asbestos  and  the  analysis  of 
charcoal  tubes  for  various  organic  solvents. 

Laboratory  Data  Reduction 

A  significant  fraction  of  the  Chemistry  Department's  work  involves  data 
processing.  Mathematical  models,  based  upon  analysis  of  standard  solutions  or 
samples,  are  generated  in  order  to  determine  the  quantity  of  analyte  present  in  the 
samDles.  Considerable  time  and  effort  are  saved  by  the  utilization  of  automated 
data  processing  procedures.  Data  processing  by  the  computer  can  include,  for 
example,  calculations,  generation  of  standard  calibration  curves,  mathematical 

modeling  of  standard  curves,  statistical  analyses,  and  the  generation  of  hard  copy 
output.  Advantages  intrinsic  to  the  use  of  an  automated  system  include  more 

accurate  calculations,  immediate  and  accurate  generation  of  data  Dlots,  fewer 

transcriDtion  errors,  and  no  calculation  errors  after  programs  have  been  verified  and 

documented.  In  general,  the  types  of  data  that  are  processed  are  those  derived 
from  the  following  techniques:  atomic  absorption  and  flame  emission  spectroscocy, 
gas  and  liquid  chromatography,  optical  absorbance  spectrophotometry,  specific  ion 
electrode,  fluorescence  spectroscopy,  and  wet  chemistry  determinations.  Similar 
functions  are  employed  for  QC  data.  In  addition,  the  data  system  is  utilized  to 
store  QC  data,  provide  statistical  analyses,  and  generate  and  update  QC  charts. 
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The  advantage  of  the  provision  for  statistical  analyses  and  the  production  of  OC 
charts  by  automation  is  that  the  charts  may  be  easily  updated  with  minimal  effort. 
OC  data  and  any  required  action  may,  therefore,  be  provided  on  a  dailv  basis. 

Reporting  Procedures 

The  analytical  data  are  reported  to  the  sponsor  at  the  completion  of  each 
sample  set.  The  report  includes  the  following  items: 

1.  A  memorandum  describing  the  sample  set;  the  condition  and  appearance 
(i.e.,  homogeneity)  integrity,  etc.)  of  the  samples  upon  receipt  at  UBTL; 
the  method,  equipment,  and  technique  used  in  the  determination;  any 
interferences  that  were  observed;  and  any  unusual  circumstances  that  may 
have  occurred  during  the  analysis.  [The  limit(s)  of  detection  are  also 
reported.] 

2.  UBTL  Analytical  Report  Form,  including  field  ID  number,  laboratory  ID 
number,  identification  of  the  analytes,  results  of  each  determination, 
limit(s)  of  detection,  and  comments. 

3.  Other  items,  such  as  copies  of  strip  chart  recorder  output,  computer 

printout  sheets,  and  other  raw  data  (to  be  included  as  required). 

Instrumentation 

Each  major  equipment  item  at  the  UBTL  Chemistry  Department  undergoes  a 
routine  preventive  maintenance  check  on  a  regular  schedule.  This  check  is 

accomplished  by  a  trained  engineer.  In  addition,  performance  checks  are  made  by 
the  analyst  prior  to  the  analysis  of  each  set  of  samples.  This  involves  the  analysis 
of  one  or  more  standards  and  a  comparison  of  the  values  obtained  with  previous 
results  and  conditions.  This  information  is  recorded  in  an  instrumentation  log. 

When  an  instrument  or  apparatus  malfunctions  and  the  problem  is  not  readily 
corrected,  the  appropriate  Section  Head  is  notified.  If  it  is  determined  that  a  visit 
by  the  service  representative  is  required,  a  service  call  is  scheduled  and  the  QAS  is 
notified.  Action  by  the  service  representative  is  recorded  by  the  GAS  in  the 
Instrument  Maintenance  Log,  and  the  appropriate  customer  field  and  service  order 
forms  are  filed,  by  instrument,  in  the  Instrument  Maintenance  Log  Supplement  File. 
In  an  effort  to  monitor  and  maintain  instrument  specifications,  logs  for  each  of  the 
AA  spectrophotometers,  the  gas  chromatographs  (GC),  the  X-ray  defractometer 
(X-ray),  and  the  mass  spectrometers  (MS'  have  been  provided  for  the  analytical 
chemists’  use  each  time  an  analysis  is  performed.  The  AA  instrumentation  logs 
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contain  entries  for  date,  analyst,  lamp  number  (if  more  than  one  lamp  is  available), 
standard  concentration  (recommended  in  manual),  reading  in  milliabsorbence  units,  and 
a  column  for  when  instrumental  parameters  differ  from  the  recommended  conditions 
listed  in  the  manual.  The  GC,  X-ray,  and  MS  logs  contain  entries  for  date,  time, 
analyst,  set  identification  number,  and  comments  on  oarameters  or  performance. 


Training 


UBTL  has  established  a  continuing  program  of  training  of  current  Dersonnel 
with  respect  to  QC  procedures.  In  addition,  an  intensive  program  for  the  training  of 
recently  recruited  personnel  in  both  analytical  methods  and  techniques  and  QC 
policies  has  been  implemented.  It  is  the  resDonsibility  of  the  QAS  and  the 
Laboratory  Director  to  train  all  laboratory  personnel. 


Results  of  the  Laboratory  QC  Program 


The  results  of  the  QC  analyses  for  soil  and  ground  water  samples  are  Dresented 
in  Appendix  G,  Analytical  Data. 


Soil  Analyses 


The  laboratory  QC  program  for  soils,  presented  in  Aopendix  G,  included 
duplicate  and  spiked  samples  for  phenolics,  TOC,  TOX,  EP  toxic  metals,  endrin, 
lindane,  methoxychlor,  toxaphene,  2,4-D,  2,4,5-TP  (Silvex),  2,4,5-T,  and  d,p'-DDT. 
Recoveries  of  spiked  samples  were  good  except  that  for  lead,  which  was  3  percent. 
A  matrix  effect  is  suspected.  A  matrix  effect  occurs  when  the  lead  is  not  liberated 
completely  during  the  analysis  and,  therefore,  the  measured  values  are  lower  than 
expected  in  the  spike  analyses.  Other  parameters  ranged  in  recovery  from 
52  percent  (TOX  -  interference  effect)  to  130  percent.  Duplicate  analyses  for  the 
above  listed  parameters  plus  moisture  content  were  also  acceptable. 


Ground  Water  Analyses 


The  laboratory  QC  program  for  ground  water  samples,  presented  in  Appendix  G, 
included  analyses  for  duplicate  and  spiked  samples  for  cadmium,  chromium,  lead, 
nickel,  silver,  phenolics,  TDS,  TOC,  TOX,  aldrin,  o,p'-DDT,  dieldrin,  -  endrin, 
heptachlor,  lindane,  2,4-D,  2,4,5-TP  (Silvex),  and  2,4,5-T.  Recoveries  ranged  from 
75.3  percent  (nickel)  to  132  percent  (p,p'-DDT).  The  only  unacceptable  value  outside 
this  range  was  7  percent  for  lead,  and  a  matrix  effect  is  suspected.  The  duplicate 
analyses  were  acceptable. 
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APPENDIX  F 


CHAIN-OF-CUSTODY  FORMS 
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CHAIN-OF-CUSTODY  RECORD 
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•One  copy  of  this  form  should  be  kept  on  file  at  the  plant.  The  other  should  accompany 
the  samples  to  the  laboratory.  Each  time  the  samples  pass  from  the  possession  of  one 
person  to  another,  this  form  should  be. signed  in  the  appropriate  spaces. 
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KENNETH  J.  STIMPFL 

Title  Partner 

Expertise  Environmental  Analysis 

Impact  Assessment 
Site  and  Route  Selection 
Aquatic  Ecology  ' 

Experience  Principal-in-Charge/Project  Director 

With  Firm  •  Review  of  permits  and  plant  operations  for  regulatory  compliance  at  four  chemical  plants 

in  the  midwest. 

•  Hydrological  and  aquatic  ecological  assessment  and  hearing  testimony  in  support  of  petition 
for  a  variance  from  water  quality  standards. 

•  Technical  project  planning,  hazardous  waste,  field  investigations,  feasibility  studies  and 
clean-up  strategies  for  U.S.  Air  Force  facilities  in  Alaska,  Idaho,  Colorado,  Nevada, 

Arizona  and  New  York. 

•  Site  selection  and  evaluation  study  for  additions  to  existing  fossil  power  phnts,  Michigan. 

•  Environmental  assessment,  permits  and  hearing  for  a  new  manufacturing  plant  in  Michigan. 

•  Environmental  baseline  studies  for  a  fossil-fueled  power  plant,  Michigan. 

•  Environmental  and  geohydrological  assessment  of  inactive  industrial  waste  site,  Michigan. 

•  Geohydrological  assessment  of  chemically  contaminated  site,  Michigan. 

•  Environmental  assessment  and  defense  in  litigation  for  oil  well  development.  Michigan. 

•  Environmental  and  engineering  evaluation  of  manufacturing  plant  sites  in  Iowa,  Indiana, 
Missouri,  Michigan,  Wisconsin,  and  Ontario. 

•  Ecological  assessment  of  potential  chemical  contamination  in  the  Menominee  River, 
Wisconsin. 

•  Environmental  assessment,  preliminary  containment  design,  and  negotiation  of  consent 
judgment  with  state  and  federal  agencies  for  a  contaminated  chemical  plant  site,  Michigan. 

•  Site  selection  study  for  a  new  fossil  or  nuclear  power  plant,  Michigan. 

•  Preparation  of  a  regulatory  compliance  plan  for  a  proposed  synfuels  project,  Illinois. 

•  Radiation  survey,  assessment,  decontamination  and  health  physics  monitoring  for  NRC 
release  of  contaminated  plant  site,  Michigan. 

•  Wetland  assessment,  development  of  alternative  layouts  and  agency  negotiations  regarding 
a  denied  404  permit  for  a  dock  in  Wisconsin. 

•  Assessment  of  environmental  enhancement  potential  through  selective  dredging  of  the  Little 
Calumet  kiver  for  the  Chicago  District,  Corps  of  Engineers. 

•  Assessment  of  potential  economic  impacts  from  a  proposed  regulation  to  ban  landfill 
disposal  of  chlorinated  solvents  for  the  Illinois  Department  of  Energy  and  Natural 
Resources. 

•  Assessment  of  aquatic  impacts  and  effects  on  low-level  hydroelectric  potential  for  a  variety 
of  proposed  dam  modifications  on  the  Fox  River  for  the  Chicago  District,  Corps  of 
Engineers. 
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Past 

Experience 


Academic 

Background 

Professional 

Affiliations 


Registration 

Publications 


Project  Manager 

•  Aquatic  ecology  baseline  study  and  impact  assessment  for  nuclear  power  plant  in 
Wisconsin,  Wisconsin  Electric  Power  Company. 

•  Environmental  baseline  studies  and  impact  assessment  for  copper/zinc  mine  in  Wisconsin, 
Exxon  Minerals  Company. 

•  Power  plant  site  selection  study. 

Sargent  &  Lundy  Engineers,  Chicago,  Illinois 

•  Power  plant  site  selection  and  evaluation  studies  in  Illinois,  Iowa,  Wisconsin,  Indiana,  and 
studies  in  Illinois,  Iowa,  Wisconsin,  Indiana,  and  Oklahoma. 

•  Ecological  baseline  studies  and  impact  assessments  for  thirteen  fossil  and  nuclear  power 
plants. 

•  Impact  assessment,  route  selection  and  evaluation  of  alternative  designs  for  transmission  line 
in  West  Virginia. 

•  Evaluation  of  alternate  cooling  systems  for  nuclear  power  plant. 

Faculty  Appointment,  Indiana  University 

Assistant  Professor  of  Zoology,  Colorado  State  University 

B.S.,  zoology,  Northern  Illinois  University 
M.S.,  zoology,  Colorado  State  University 
Ph.D.,  limnology,  Indiana  University 

Ecological  Society  of  America;  American  Society  of  Limnology  and  Oceanography;  National 
Association  of  Environmental  Professionals;  Societas  Intemationalis  Limnologiae;  Illinois 
Association  of  Environmental  Professionals;  Consulting  Engineers  Council  of  Illinois 

Certified  senior  ecologist  (Ecological  Society  of  America) 

Numerous  technical  reports,  environmental  assessments  and  environmental  reports. 
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Past 
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Background 

Professional 

Affiliations 


LAWRENCE  EDWARD  COPE 

Hydrogeologist 

Ground  Water  Hydrology,  Geology 

o  Participated  in  soil  and  ground  water  investigations  on  potential 
industrial  contamination  sites  in  Colorado,  Wyoming,  and 
Nebraska.  Work  included  drilling  supervision,  ground  water 
sampling,  and  aquifer  testing  and  analysis. 

o  Supervised  drilling,  well  completion,  and  ground  water  sampling 
activities  at  a  hazardous  waste  site  in  Colorado. 

o  Project  coordinator  for  industrial  plant  site  selection  studv  in 
Wyoming.  Also  project  staff  member  on  various  environmental 
assessment  and  site  selection  studies  in  the  western  United 
States. 

o  Field  geo’ogist  sampling  and  logging  soils  for  foundation 
engineering  studies  in  Montana. 

o  Field  geologist  on  gold  placer  explorations  projects  in  Wyoming 
and  Amazon  Basin,  Brazil. 

o  Staff  hydrologist  for  an  earth  sciences  and  engineering  consulting 
company.  Involved  with  ground  water  investigation  for  oroposed 
in-situ  uranium  mine  in  Wyoming.  Also  involved  with  dewatering 
control  system  design  for  open-pit  lignite  mine  in  Mississippi. 

o  Assistant  hydrologist  for  U.S.  Geological  Survey,  Water  Resources 
Division,  Nuclear  Hydrology  Department.  Member  of  research 
team  studying  hydrologic  suitability  of  proposed  site  as  a  nuclear 
waste  repository.  Work  included  design  and  implementation  of 
downhole  instrumentation  package  and  data  acquisition  system, 
laboratory  testing  of  system,  and  computer  analysis  and 
presentation  of  data. 


B.A.,  Earth  Sciences,  University  of  Colorado,  Boulder,  1978 

National  Water  Well  Association 
Colorado  Ground  Water  Association 
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M.  CAROL  MC  CARTNEY 

Title  Project  Hydrogeologist 

Expertise  Hydrogeology 

Glacial  Stratigraphy  and  Geomorphology 
Environmental  Geology 
Regulatory  Analysis  and  Liaison 
Environmental  Data  Base  Management 

Experience  o  Investigation  of  ground  water  contamination  at  UJ5.  Air  Force 

with  Firm  bases. 

o  Creation  of  computer  data  base  to  display  air  pollution/emissions 

data. 

Past  Environmental  Scientist,  Wisconsin  Power  &  Light  Company 

Experience  o  Managing  contracts  with  consulting  firms  in  air  and  water 

quality  monitoring  programs. 

o  Interpreting  technical  reports  on  air  and  water  quality  for 
company  management. 

o  Acting  as  company  liaison  to  technical  staff  of  state  and 

federal  regulatory  agencies. 

o  Observing  and  participating  in  air  and  ground  water  quality 
laws  and  rules  development  in  Wisconsin. 

o  Reviewing  and  interpreting  environmental  laws  and  regulations 
for  effect  on  company's  policy,  actions,  and  position  papers. 

Hydrogeologist,  Residuals  Management  Technology,  Inc. 

o  Design  and  implementation  of  water  quality  monitoring 
programs  at  mining,  industrial,  and  hazardous  waste  land 
disposal  sites  and  hazardous  waste  treatment  facilities. 

o  Directed  studies  and  field  investigations  to  determine  the 
feasibility  of  initiating  landfill  operations  at  new  sites,  and 
expanding  operations  at  existing  sites. 

o  Conducted  screening  studies  to  find  landfill  sites  to  meet 
environmental  regulations  for  industrial  and  mining  waste. 

Academic  B.A.,  Geology,  University  of  Colorado,  Boulder,  1973 

Background  M.S.,  Geology,  University  of  Wisconsin,  Madison,  1976 

Ph.D.,  Geology,  University  of  Wisconsin,  Madison,  1979 

Professional  American  Water  Resources  Association,  Wisconsin  Section, 

Affiliations  President-elect,  1984-85 

Certified  Soil  Tester,  State  of  Wisconsin 
Sigma  Xi 

Publications  Author  of  technical  papers  and  maps  on  glacial  deposits  and  glacial 
history  in  Wisconsin. 


ch-tr 


Dames  &  Moore 


'  Ik1*  fl1  U1  ft*  •.!  fa* *•*!'*.+ 'i 


c . 


Curriculum  Vitae 


Expertise 


Experience 
with  Firm 
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CAROL  JEAN  SCHOLL 

Staff  Geologist 

Geology 

Ground  Water  Hydrology 

Staff  Geologist,  1983- 

o  Managed  hazardous  waste  field  investigation  at  United  States 
Air  Force  (USAF)  facility,  Illinois.  The  program  involved  the 
analysis  and  evaluation  of  hazardous  materials  in  soil  and 
ground  water  including  fuels,  solvents,  and  trace  metals. 

o  Analyzed  data,  prepared  reports,  reviewed  audits,  and  designed 
field  investigations  for  numerous  USAF  hazardous  waste 
studies. 

o  Dames  <5c  Moore's  Group  Contact  Coordinator  for  the  Electric 
Power  Research  Institute's  Seismic  Risk  Hazard  Analysis 
Program,  Region  2. 

o  Prepared  responses  to  questions  posed  by  the  NRC  concerning 
faulting  studies  for  a  nuclear  power  plant  in  southern  Indiana. 

Assistant  Geologist,  1973-1975 

o  Assisted  in  the  compilation  and  reduction  of  ground  water 
data  for  PSARs  for  three  nuclear  power  plant  sites  (NPPS). 

o  Participated  in  detailed  field  structural  geological  studies  of  a 
NPPS  in  Pennsylvania. 

o  Performed  geological  and  ground  water  investigations  of  a 
NPPS  contaminated  by  industrial  wastes. 

o  Performed  engineering  geological  duties  during  rock  coring  and 
soil  sampling  program  at  a  NPPS  in  northwestern  Illinois. 

o  Assisted  in  reduction  of  ground  water  data  for  a  hvdrologic 
stuay  oi  a  proposed  coal  strip  mine  in  eastern  Montana. 

Head:  Group  Programs,  Field  Museum  of  Natural  History,  Chicago 

o  Supervised  professional  and  clerical  staff  members  of  a  division 
of  the  Department  of  Education. 

o  Participated  in  planning  and  decisions  regarding  departmental 
policies,  budgets,  and  procedures. 

Instructor  of  Geology,  Field  Museum  of  Natural  History,  Chicago 

o  Instructed  school  groups,  adult  volunteers,  and  other  adult 
groups  in  geology  in  the  museum. 

o  Trained  adult  volunteers  to  present  geology  tours. 

o  Supervised  a  manned  exhibit  featuring  a  hands-on  environment 
of  natural  history  specimens. 
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Experience 
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Academic 

Background 


Citizenship 
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Worked  In 
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Miami  University,  Oxford,  Ohio 

o  Graduate  Teaching  Fellow  and  Associate, 
o  Graduate  Teaching  Assistant. 

Course  work  toward  Ph.D.,  with  emphasis  on  Geochemistry  and 
Mineralogy,  Miami  University,  Oxford,  Ohio 
M.S.,  Geology,  1970,  Miami  University,  Oxford,  Ohio 
B.S.,  Geology,  1966,  Kent  State  University,  Kent,  Ohio 

American 


United  States 


English 

American  Association  for  the  Advancement  of  Science 
Mineralogical  Society  of  America 
National  Water  Well  Association 
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STEVE  A.  WERNER 


Title 

Expertise 

Experience 
with  Firm 


Academic 

Background 

nh-tl 


Ground  Water  and  Geotechnical  Assistant 

Ground  and  Surface  Water  Hydrology 

o  Field  Supervisor  of  drilling,  well  installation,  and  sampling  for 
hazardous  waste  contamination  investigations  in  Utah  and 
Colorado . 

o  Conducted  ground  and  surface  water  sampling  for  Durango 
UMTRAP  (Uranium  Mill  Tailings  Remedial  Action  Program) 
project. 

o  Assisted  in  supervision  of  drilling  and  development  of  ground 
water  monitoring  for  Durango  UMTRAP  project. 

o  Assisted  in  geotechnical  drilling  for  Durango  UMTRAP  project. 

o  Assisted  in  field  soils  evaluations  for  Durango  UMTRAP  project. 

o  Conducted  all  radiological  sampling  for  Durango  UMTRAP  project. 

o  Conducted  all  meteorological  data  collection  for  Durango 
UMTRAP  project. 

o  Field  installation  of  all  environmental  monitoring  sites. 


B.S.,  Genetics,  University  of  Utah  (emphasis  in  Radiological  Sciences) 
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PURPOSE 

The  purpose  of  this  Plan  is  to  assign  responsibilities,  establish  personnel 
protection  standards,  specify  mandatory  operating  procedures,  and  provide  for 
contingencies  that  may  arise  while  operations  are  being  conducted  at  the  site. 


APPLICABILITY 

The  provisions  of  the  Plan  are  mandatory  for  all  on-site  Dames  <5c  Moore 
employees  and  subcontractors  engaged  in  hazardous  material  management 
activities  including  but  not  limited  to  initial  site  reconnaissance,  preliminary 
field  investigations,  mobilization,  project  operations,  and  demobilization. 


r. 


SSS 


as 


tn 


n  *  Vt 


V  i 
> 
w-'V” 


:wwuwwuw  vsrwv  w.w  v\j 


W'W'*  wjrmwww  w  ju*-* 


m.  RESPONSIBILITIES 

A.  Field  Supervisor 

The  FS  shall  direct  on-site  investigation  and  operational  efforts.  At  the 

site,  the  FS,  assisted  by  the  on-site  Safety  Officer,  has  the  primary 

responsibility  for: 

1.  Assuring  that  appropriate  personnel  protective  equipment  is  available 
and  properly  utilized  by  all  on-site  personnel. 

2.  Assuring  that  personnel  are  aware  of  the  provisions  of  this  plan, 
are  instructed  in  the  work  practices  necessary  to  ensure  safety, 
and  in  planned  procedures  for  dealing  with  emergencies. 

3.  Assuring  that  personnel  are  aware  of  the  potential  hazards 
associated  with  site  operations  (see  Tables  1  and  2). 

4.  Monitoring  the  safety  performance  of  all  personnel  to  ensure  that 
the  required  work  practices  are  employed. 

5.  Correcting  any  work  practices  or  conditions  that  may  result  in 
injury  or  exposure  to  hazardous  substances. 

6.  Preparing  any  accident/incident  reports  (see  attached  Accident 
Report  Form). 

7.  Assuring  the  completion  of  Plan  Acceptance  and  Feedback  forms 
attached  herein. 

B.  Project  Personnel 

Project  personnel  involved  in  on-site  investigations  and  operations  are 

responsible  for: 

1.  Taking  all  reasonable  precautions  to  prevent  injury  to  themselves 
and  to  their  fellow  employees. 

2.  Implementing  Project  Health  and  Safety  Plans,  and  reporting  to  the 
FS  for  action  any  deviations  from  the  anticipated  conditions 
described  in  the  Plan. 


3.  Performing  only  those  tasks  that  they  believe  they  can  do  safely, 
and  immediately  reporting  any  accidents  and/or  unsafe  conditions  to 
the  FS. 
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Based  on  preliminary  site  evaluations  of  Buckley  ANGL,  Colorado,  there 
appear  to  be  five  (5)  areas  that  may  have  generated  significant  environmental 
contamination  over  the  lifetime  of  the  facility.  Suspected  contaminants  have 
been  identified;  quantification  awaits  future  investigation  based  on  sampling 
and  analysis.  Dames  <5c  Moore  anticipates  that  site  conditions  are  such  that 
only  relatively  low  levels  of  contaminants  may  be  encountered  during  the 
proposed  drilling  and  soil  and  water  sampling. 

Base  Dump  and  Oil  Pit  —  The  base  dump  was  in  use  from  1942  through  1982. 
Materials  disposed  of  include  municipal  refuse,  building  materials,  paint  cans, 
pesticide  containers,  'fuel  tank  sludges,  solvent  containers,  scrap  metal,  and 
asbestos  brake  pads.  The  oil  pit  received  waste  oil  products  from  1950 
through  1982,  and  the  contents  of  the  pit  were  occasionally  burned  in  the 
1950s.  The  Phase  1  report  notes  that  the  pit  currently  contains  standing  oil 
and  possibly  waste  solvents. 

Fire  Training  Areas  —  FTA  No.  2  was  operated  from  the  early  1950s  until 
1972,  during  which  time  approximately  150  gallons  of  water-contaminated  JP-4 
fuel  or  AVGAS  were  used  per  training  session.  FTA  No.  3  began  operation  in 
1972,  and  similar  quantities  of  JP-4  fuel  were  burned  at  this  site.  At  both 
FTA  No.  2  and  No.  3,  50  to  70  percent  of  the  fuel  was  burned  during  the 
exercise,  the  remainder  being  allowed  to  remain  on  site.  At  FTA  No.  1,  in 
operation  during  the  late  1940s  and  early  1950s,  AVGAS  was  burned.  It  is 
believed  that  in  the  past,  other  flammable  materials  from  the  waste  oil 
holding  tank,  including  motor  oil  and  solvents,  were  burned  at  these  sites. 

Storm  Drainage  System  (near  Building  801)  —  This  area  was  used  for  washing 
and  painting  aircraft  between  1942  and  1982.  Materials  washed  off  the  apron 
include  fuels,  cleaning  compounds,  ethylene  glycol,  paints,  and  strippers. 

A.  Dames  <5c  Moore  Activity 

Dames  &  Moore  will  drill  soil  borings  at  the  fire  training  areas  and  the 
storm  drainage  system  area  and  collect  soil  samples.  Monitoring  wells 
will  be  installed  south  and  north  of  the  base  dump  and  oil  pit.  Soil 
samples  will  be  collected  from  the  monitoring  well  borings. 

B.  Suspected  Hazards 

Suspected  hazards  are  present  in  as  much  detail  as  is  currently  available. 
These  are  POL  (waste  petroleum,  oils,  and  solvents)  products,  JP-4  fuel, 
AVGAS,  pesticides,  and  paint. 


V.  EMERGENCY  CONTACTS  AND  PROCEDURES 

Should  any  situation  or  unplanned  occurrence  require  outside  or  support 
services,  the  appropriate  contact  from  the  following  list  should  be  made: 
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Person  to  Contact 


(office) 

(home) 

(office) 

(home) 


Telephone 

303-232-6262 

303-988-2366 

914-761-6323 

212-724-6414 


Agencv 


D&M  Field  Supervisor  Ft.  Harlan 


DicM  Industrial  Hygiene  K.  Petschek 
and  Safety  Director 

Police 


Ambulance 
Hospital 
Command  Post 


In  the  event  that  an  emergency  develops  on  site,  the  procedures  delineated 

herein  are  to  be  immediately  followed.  Emergency  conditions  are  considered 

to  exist  if: 

o  Any  member  of  the  field  crew  is  involved  in  an  accident  or  experiences 
any  adverse  effects  or  symptoms  of  exposure  while  on  scene. 

o  A  condition  is  discovered  that  suggests  the  existence  of  a  situation  more 
hazardous  than  anticipated. 

The  following  emergency  procedures  should  be  followed: 

a.  In  the  event  that  any  member  of  the  field  crew  experiences  any  adverse 
effects  or  symptoms  of  exposure  while  on  scene,  the  entire  field  crew 
should  immediately  halt  work  and  act  according  to  the  instructions 
provided  by  the  Field  Supervisor. 

b.  The  discovery  of  any  condition  that  would  suggest  the  existence  of  a 
situation  more  hazardous  than  anticipated  should  result  in  the  evacuation 
of  the  field  team  and  reevaluation  of  the  hazard  and  the  level  of 
protection  required. 

c.  In  the  event  that  an  accident  occurs,  the  FS  is  to  complete  an  Accident 
Report  Form  for  submittal  to  the  MPIC  of  the  office,  with  a  copy  to 
the  Health  and  Safety  Program  Office.  The  MPIC  should  assure  that 
followup  action  is  taken  to  correct  the  situation  that  caused  the 
accident. 
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MONITORING  METHODS  AND  PROTECTION  REQUIRED 


Monitoring  Methods,  Action  Levels  and  Protective  Measures 

Methods  for  monitoring  for  suspected  contaminants,  action  levels,  and 
protective  measures  to  be  used  for  various  contaminant  concentration 
levels  are  presented  in  Table  1. 

Protective  Equipment  Required  for  On-Site  Activities 

The  protective  equipment  required  may  vary,  depending  on  the 
concentrations  and  dispersion  of  contaminants  encountered  during  each 
phase  of  the  work.  Table  2  specifies  protective  equipment  required  for 
each  on-site  activity. 
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FORM  #IHST-1 
REVIEW  RECEIPT 

PROJECT  HEALTH  AND  SAFETY  PLAN 

Instructions:  This  form  is  to  be  completed  by  each  person  to  work  on  the  site  and 
returned  to  the  Program  Director-Industrial  Hygiene  and  Safety. 

Job  No.  01016-214-07  1 

Project:  Buckley  Air  National  Guard  Base,  Colorado 

Rev.  No.  0  Date  04/30/84 

I  represent  that  I  have  read  and  understana  the  contents  of  the  above  plan  and 
agree  to  perform  my  work  in  accordance  with  it. 


Signed 


Date 
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TABLE  1 


HAZARD  MONITORING  METHOD,  ACTION  LEVELS,  AND 


Monitoring 

Hazard _ Method  _  Action  Level 


Toxic  HNU  continuous  >5  units 

atmosphere  recorder 


PROTECTIVE  MEASURES 


Protective  Measures 


Don  respirator.  See 
Table  1  for  exposure 
standards. 


TABLE  2 
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PROTECTIVE  EQUIPMENT 


Level 


Protective  Equipment 


Criteria  for  Use 


Full-face  respirator  with 
air-purifying  cartridges 
for  gas/dusts 

Disposable  coveralls 


When  drilling  or  sampling  where 
dusts  become  airborne,  when  organic 
odors  are  noticeable,  or  as  indi 
eated  by  HNU. 


Rubber  boots 

Hard  hat  with  splash  shield 
or  safety  glasses/goggles 

Nitrile  gloves 


Rubber  boots 

Disposable  coveralls 
(optional) 

Nitrile  gloves 

Safety  glasses  or 
goggles 

Hard  hat 


During  sampling  activities  other 
than  those  mentioned  above 
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